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grounded conviction that the loss 
due to clearance can be nullified by 
compression. 


The unscientific engineer believes it because 
he sees that if the clearance is full of steam 
brought by compression to the initial pres- 
sure there will be no call for steam from the 
boiler to fill it; and that if the compressed 
steam gives back as much energy by expan- 
sion as it takes to compress it, this immunity 
will have been procured without cost. 


The scientific engineer has taken the mathe- 
matical demonstrations of Zeuner of the 
same theorem too literally and has applied 
them too broadly. 


If the expansion does not extend to the 
back pressure, the compressed steam does not 
have the opportunity to render back all the 
work that has been expended upon it by 
compression. 


If the compression follows a different law 
from the expansion there will be no equival- 
ence between the amounts of work absorbed 
and developed. 


The thermodynamic deduction is very in- 
teresting and pretty, but it applies only to the 
abstract case, a perfect gas working in a non- 
conducting cylinder and with equal ratios of 
expansion and compression. 

Victor Dwelshauvers-Dery, professor emeri- 
tus at the University of Liege, one of the first 
honorary members of the American Society 
of Mechanical Engineers, one of the first of the 
students of the steam engine from the scienti- 
fic side, and the first to urge the value of a 
steam-engineering laboratory in connection 
with a technical school, started when, after 
years of persistent and unappreciated effort 
he had procured such a laboratory, to prove 
lrom the professional standpoint Zeuner’s 
theorem by practical experiment. 


i—_ is a widely spread and deeply 


Tests made with a precision which ranks 
with that of Regnault’s classical investigation 
of the physical properties of steam demon- 
strated that the more compression his engine 
had the less energy it developed per pound of 
steam consumed. 

The indicator diagrams made by the engine 
showed the terminal hook upon the compres- 
sion line not uncommon upon diagrams from 
engines with considerable compression. Upon 
the publication of the results this hook was 
ascribed to leakage and attempts made to 
discredit the experiments. 

Georges Duschene, one of Professor Dwels- 
hauvers-Dery’s assistants, suggested that if 
the hook was due to leakage it would appear 
if the engine were run with air. If, on the 
other hand, the fall in pressure were due to 
condensation, it should not appear when air 
was used. 

The engine was run with compressed air 
and the hook disappeared. 

It was plain that expensively produced 
work was being taken from the flywheel to 
heat up the cylinder walls. 

Rear-Admiral Benjamin F. Isherwood, 
U.5. N., Ret., suggested that if the total work 
performed by the engine were kept constant 
there should be no difference in the steam 
consumption whatever the degree of com- 
pression, and experiment proved that he was 
right. 

All this happened a number of years ago, 
but most American engineers are still ready 
to argue in favor of compression as a means of 
nullifying the effects of clearance. 

The devotion of a large amount of space in 
this issue to a resume of Professor Dwels- 
hauvers-Dery’s work is warranted by the 
importance of the subject and the persistence 
of the lack of appreciation of the limited 


application in practice of the theoretical 
demonstration. 
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A Palatial Steam Power Plant 


In New York City, occupying the block 
bounded by Riverside Drive, Seventy- 
third street, West End avenue 
Seventy-fourth street are the house and 
grounds of Charles M. Schwab, presi- 
dent of the Bethlehem Steel Company. 
The house is of such dimensions that it 
was found worth while to install in con- 
nection with the apparatus necessary for 
heating, equipment to generate the elec- 
tric current needed for lighting, elevator 
service and numerous other purposes. 
Hence, we have the novelty of a full- 
fledged power plant containing three en- 
gine-driven generators of a total rated 
output of 250 kilowatts serving a private 
residence. The building contains 86 rooms 
the lighting of which requires 6000 in- 
candescent lamps. 

The power plant is located south of the 
building and is about 18 feet below the 
grade line. Fig. 2 shows the general ar- 
rangement of the engine and boiler rooms. 
The superintendent’s office, Fig. 3, is on 














Fic. 1. 


THE New YorK HOME OF 
CHARLES M. SCHWAB 


the ground floor and is reached by means 
of the stairway leading from the mez- 
zanine floor in the engine room. Part 
of this stairway is shown in Fig. 5. 

The three water-tube boilers, Fig. 4, 
were furnished by the Aultman & Taylor 
Machinery Company. The drums are 42 
inches in diameter, 20 feet 2 inches long 
and made of 7/16-inch plate. Each boiler 
contains 72 tubes of No. 10 gage steel, 
4 inches in diameter and 18 feet long. 
The total heating surface is 1510 square* 
feet per boiler. Each boiler has two 
safety valves which are set for 120 
pounds pressure per square inch. The 
hand-fired furnaces are fitted with shak- 
ing grates designed for burning No. 2 
Buckwheat coal. The draft is controlled 
by a Kielly automatic damper regulator. 
The boilers are fitted with low-water 
alarms. A coal bunker and an ash hoist 
are located to the south of the boiler room. 
The capacity of the former is approxi- 
mately 100 tons. As it is needed, the 
coal is weighed in the sheet-iron coal 
truck shown in Fig. 4 on a Fairbanks 


and | 


By A. R. Maujer 








Light and power for Charles 
Schwab’s mansion in New 
York City is furnished by a 
private plant. Besides 
being capable of competing 
with central station service, 
the plant is so carefully de- 
signed that continuity of 
operation is a practical cer- 
tainty. In appearance the 
plant probably has no equal; 
im efficvency it will hold its 
own with any plant of tts 
512e. 




















wagon scales, especially provided for the 
purpose, which is located in front of boiler 
No. 1. 

Feed water is furnished by Worthing- 
ton feed pumps 6 and 4 by 6 inches in 
size. There are five of these pumps in 
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stalled for emergency use. The pump 
room also contains the steam traps and 
the tank into which they discharge. At 
a lower level is located the blowoff tank 
which empties into a sump pit immedi- 
ately underneath. A pump of the same 
size as those just mentioned is used to 
keep the sump clear. A small motor- 
driven centrifugal pump can be used for 
the same purpose when the boilers are 
out of service. 


Steam is taken from the boilers through 
8-inch lines which extend across the boiler 
room and drop down to a 16-inch header 
which is 7 feet above the floor line. 
From the header a main rises to a point 
near the ceiling, where it divides into two 
branches. One branch goes to a distribut- 
ing header which is equipped with reduc- 
ing valves. From this header steam is 
taken by various lines each of which has 
a reducing valve to reduce the pressure 
further as may be required. The other 
branch leads to the engine room through 
an automatic emergency valve and con- 
nects into a header from which the steam 
is passed through long copper bends to 
the separators at the engines. 


In the engine room are two General 
Electric compound-wound direct-current 
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Fic. 2. GENERAL ARRANGEMENT OF PowER PLANT 


the pump room, which can be used for 
various other purposes as well as for 
boiler feed. Two are piped to a utility tank 
and are automatically controlled by a float 
system so as to keep the water level in 
the tank constant. All of the pumps are 
controlled by Kielly governors. A 3-inch 
Eynon-K6rting compound injector is in- 


generators designed for 800 amperes at 
125 volts pressure and one unit of the 
same type which has a 400-ampere output. 
All are direct connected to Chandler & 
Taylor, automatic-cutoff, side-crank en- 
gines. The engines for the larger gen- 
erators are 15x15 inches in size and that 
for the smaller unit is 11x12 inches. The 
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speed of the large engines is 265 revolu- 
‘ions per minute; that of the smaller one 
is 280. All of the engines are fitted with 
Rites governors. 

The engine oil is forced from a settling 
tank by air pressure to an overhead tank 
located in one corner of the engine room 
from which it is distributed by gravity 
to the various machines. 

As: shown in Fig. 2, a gage board is 
located on the east wall of the engine 








Fic. 3. SUPERINTENDENT’S OFFICE ON 
GROUND FLOOR 
room in a conspicuous position. On 


it are located gages for indicating the 
boiler pressure, the back pressure, and 
the pressures in the heating system and 
the laundry piping. The board is made 
of white Tennessee marble. 

The switchboard has a separate panel 
for each unit. Each panel has a record- 
ing wattmeter for its machine. In addi- 
tion, there is a recording voltmeter on 
the line. The instruments have a polished- 
bronze finish which forms a very pleas- 
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nected that they may be used jointly in 
case of fire. One of the pumps serves the 
swimming pool which is in the basement 
and which has a capacity of about 17,000 
gallons. The water used in the house, 


after passing through filters, flows to a 








ata Salta 
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The vacuum-cleaning apparatus, which 
was furnished by the Kenney Vacuum 
Company, is driven by a 5-horsepower 
Crocker-Wheeler motor. Vacuum-clean- 
ing service extends to every room in 
the house. This apparatus, as well as a 
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Fic. 4. THE BOILER ROOM 


tank which is located in the cellar and 
which has a capacity of approximately 
1300 gallons. From this tank the water 
is. pumped, as needed, to two storage 
tanks on the roof. These tanks have a 
combined capacity of about 5000 gallons. 
In the same room with the pumps just 


4 and 31% 
which is 


by 6-inch air compressor 
used in connection with the 
thermostatic control system of the heat- 
ing apparatus, is also located in the same 
room with the house and fire pumps. 
Current from the main switchboard is 
conducted through conduits to the dis- 








Fic. 5. 


ing combination with the white Tennessee 
marble of which the panels are made. 
In a room under the main building are 
iocated the house and fire pumps. The 
house pump is 514 and 434 by 5 inches, 
and the fire pump is 7% and 6 by 10 
inches in size. These pumps are so con- 


VIEW OF ENGINE-ROOM MEZZANINE FLOOR 








s 





mentioned is the hot-water supply tank 
from which hot-water supply pipes are 
run to all parts of the house. The entire 
hot-water piping is made up of extra- 
heavy brass pipe tinned on the inside. 
The tank is fitted with a Davidson & 
Roesch temperature-control apparatus. 








Fic. 6. View OF ENGINE ROOM FROM BOILER RooM 


tributing board, Fig. 8, which is located 
in the main cellar. The end panels carry 
knife switches controlling motor or light- 
ing circuits which are in regular daily 
use. The center panels carry fuses for 
electrically operated switches which are 
located behind the board. These switches 
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control large circuits which serve lamps 
concealed in the coves of all the main 
halls and rooms. The switches control 
circuits of from 100 to 400 lamps. Each 
switch is operated by means of a push 
button located in the various rooms. 





Fic. 7. CONTROL SWITCHBOARD 


One passenger and one combination 
passenger and freight elevator, both fur- 
nished by the Otis Elevator Company, are 
of the automatic push-button control type. 
Push buttons at each floor and in the 
car operate the elevator. The car can- 
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kitchen elevator and the ash hoist are 
operated by a 9- and a 6-horsepower 
motor, respectively. 

The house is heated by the indirect 
system. Two tunnels, each 4x6 feet in 
section, lead from a point on either side 





of the front terrace through the cellar 
to the heating chamber .at the entrance 
of which the air passes through cloth 
filtering screens. The heating chamber 
contains 12 coils, each of which has a 
cross-section 16 feet wide by 8 feet high. 





Fic. 9. A VIEW OF THE PuMP ROOM 


not be made to move until all the hatch 
doors are closed. The hoisting machinery 
of each elevator is driven by a 7'%4-horse- 
power motor. Two dumbwaiters, fur- 
nished by Burdette, Roundtree & Co., are 
operated by 4-horsepower motors. The 


Exhaust steam is used in the coils. Be- 
fore going to the fan, the air passes 
through a humidifier where the desired 
amount of moisture is taken up. The 
runner of the motor-driven circulating 
fan is 6 feet in diameter. From the main 
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duct in the cellar, individual branche 
conduct the air direct to the variou: 
rooms. Each of these branches is by- 
passed around a heater located in the 
duct itself. The heater and the damper: 
are operated from the rooms which th: 
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Fic. 8. DistRIBUTING SWITCHBOARD 


branches serve by means of thermostats 
which may be set to give any desired 
temperature. Ventilating ducts convey the 
foul air to exhaust fans on the roof. 

The power plant was designed to be in 
keeping with the rest of the building. 
Each piece of apparatus which the plant 
contains was installed because, in the es- 
timation of the designers, it was the very 
best procurable. Every reasonable pre- 
caution has been taken to insure con- 
tinuity of service. An inspection of the 
illustrations presented herewith will serve 
to convince one that the external appear- 
ances are in keeping with» the purpose 
which the designers had in mind. All 
walls are finished with white porcelain 
tile. The engine-room floor is of red shale 
tile and forms a very pleasing contrast 
with the walls and the bright work on 
the engines. 

We are indebted to George L. Grub, 
superintendent of the estate, for his 
courtesy in extending to us the privilege 
of securing the material of which this 
description is composed. We acknowledge 
our appreciation of the efforts of Richard 
Butler, chief engineer, in assisting us 
to collect the information required. 








Japan has recently installed the largest 
hammer-head crane in the Orient and 
one of the largest in the world. The 
crane, which is of 150 tons capacity, is 
177 feet high and is operated by five sep- 
arate motors of 50 horsepower each. The 
crane has a jib or arm 156% feet long 
revolving on a number of cast-stecl 
rollers. The main work intended for this 
crane is placing boilers, engines and other 
heavy machinery in position. 
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A Central Heating Station 


The power station of the Columbus 
Railway and Light Company, from which 
hot-water heating service is furnished, is 
located within the residence section in 
the south central portion of the area 
served. The location necessitates the 
hauling of coal by wagon and the pur- 
chase of considerable water from the city. 

The station equipment consists of six 
350-horsepower water-tube boilers, three 
of which are equipped with superheaters 
and chain-grate stokers. The remaining 
three have extended furnaces for hand 
firing. Two of the boilers are arranged 
for use as water heaters for the heating 
system, having all of the necessary valves 
and connections. A complete economizer 
installation is used for the heating of 
boiler-feed water. 


By W. A. Wolls 


At a power station of the Colum- 
| bus Railway and Light Company 
| the exhaust from the engines is 
used in a hot water heating sys- 
tem which serves residences in 
the district. Heating service is 
furnished at the rate of 15 cents 


per square foot of radiating “| 























face per year. 











system. A vacuum is maintained within 
the condenser-heater relative to the water 
temperature required; at the same time 
all condensed steam is returned to the 
boiler and no steam escapes to the at- 
mosphere. 

















TABLE 1. SCHEDULE OF SUPPLY-WATER TEMPERATURES 
FOR STILL-WEATHER CONDITIONS. 
| aie 
se th Outside 
Outside Outside | Outside | Tem- Outside 
Temper- | Temper- |Temper-| Temper- Temper-| Temper- | pera- | Temper- |Temper-| Temper- 
— _ | — _— | — — — { ae 4 Food mee tne 
above Supply above upply above Supply | above | Supply elow Supply 
Zero. Water. | Zero. Water. | Zero. Water. | Zero. | Water. Zero. Water. 
68 106 48 | 139 | 28 170 s 198 10 224 
66 112 46 141 | 26 175 6 201 12 226 
64 117 44 144 24 178 4 204 14 229 
62 121 42 147 22 180 2 207 16 232 
60 125 40 150 20 184 0 210 18 235 
58 128 38 154 18 et 1 ae 20 237 
56 131 36 157 16 189 2 212 22 240 
54 133 34 159 14 191 215 24 243 
52 135 32 162 12 194 6 218 26 246 
50 137 30 165 10 196 8 221 28 249 
































The generating equipment consists of 
one 250-, one 400- and one 500-kilowatt 
three-phase 4150-volt alternators, direct 
driven by horizontal, cross-compound 
Corliss engines, also one Parsons 1000- 
kilowatt, three-phase, 4150-volt turbo- 
generator. 

For heating the water for the heating 
system a 5000-foot standard Alberger 
condenser is used, equipped with dry- 
and wet-vacuum pumps. All piping and 
valves are so arranged that the exhaust 
steam from either the engines or the tur- 
bine can be made to enter the condenser. 
Two Laidlaw-Dunn-Gordon compound 
duplex pumps, size 14x20x15x18 inches, 
are used to circulate the heating water. 
Each pump is equipped with pressure 
governors and stroke counters. One 
pump only is required, except in extreme- 
ly cold weather. 

The electrical equipment of the heat- 
ing station is in parallel with that of the 
main generating station, thus permitting 
the heating station to vary its kilowatt 
Output in accordance with the demand 
for heat. The turbine is operated con- 
densing except in an emergency. The ex- 
haust steam from the engines alone is 
used to heat the: water for the heating 


*Abstract of paper presented to the Na- 
ial District Heating Association, at To- 
during the meeting of June 1, 2, 3, 1910. 


tio: 
ledo, 


The temperature of the water for the 
heating system is regulated in accordance 
with the schedule in Table 1. This sched- 
ule applies to still-weather conditions 


of 18 miles or over per hour, ten de- 
grees are added. 

The heating-system circulating pumps 
are operated at pressures of from 40 to 
50 pounds, gage, and considerable care 
is exercised to maintain the proper ratio 
between air and water within the air 
chambers. Entrance of air into the flow 
mains is prevented by means of large 
automatic air traps. 

A steel tank, 72x44 inches, is used as 
an expansion tank; connected to it is 
the return main and the circulating-pump 
suction. A pressure of four to eight 
pounds, .gage, is maintained in the tank. 

A record of an average day’s opera- 
tion and output is given in Table 2. 

The supply mains are laid underground 
at an average depth of 4 feet, incased 
within rectangular wood conduits con- 
structed of rough cypress boards. The 
conduit is built three-ply with an in- 
tervening air space of approximately 4 
inch between boards. The space within 
the conduit, around the pipe, is filled with 
oil-treated shavings. Alongside of each 
main conduit is laid a galvanized-iron 
pipe line, 2 inches to 34 inch in size, for 
furnishing compressed air to be used with 
the thermostatic control system with 
which each residence is equipped. Under 
and parallel to each conduit is laid a 3- 
inch porous drain tile, provided at inter- 
vals with sewer connections. The top of 
the conduit is covered with a good grade 
of tarred felt before the trench is filled 
in. There are 4.1 miles of mains. They 
are standard commercial steel pipe in 
size from 12 to 2 inches. All pipes are 








TABLE 2. RECORD OF 


AVERAGE DAY'S 


3; OPERATION. 


























TEMPERATURE. | Wind 
| Velocity, 
: Degrees | Gall’s Water Kw. | Miles per 
Outside.} Flow. Return. | Drop. Pumped. Output. | Hour 
A. M. | 
12:00 
1:00 18 192 158 34 70,290 1,000 144 
2:00 18 194 160 34 87,862 1,250 13 
3:00 14 198 164 34 94,891 1,350 15 
4:00 14 192 164 28 87 ,862 1,250 15 
5:00 12 198 164 34 87 ,862 1,250 12 
6:00 12 198 164 34 98 ,406 1,400 16 
7:00 12 194 166 28 82,942 1,180 14 
8:00 12 196 164 32 106,704 1,520 17 
9:00 12 196 164 32 94,188 1,340 17 
10:00 14 194 164 30 85,050 1,210 17 
11:00 18 194 164 30 98,406 1,400 16 
ee 22 194 164 30 79,427 1,130 17 
1:00 26 186 164 22 81,536 1,160 17 
2:00 28 188 162 26 70,992 1,010 1st 
3:00 30 188 162 26 91,377 1,300 18 
4:00 18 188 160 28 83,645 1,190 18 
5:00 16 190 160 30 102,623 1,460 18 
5:00 14 196 164 32 7 ,00 1,380 17 
7:00 14 196 166 30 92,782 1,320 15 
8:00 10 196 166 30 94,991 1,350 17 
9:00 8 198 168 32 96,297 1,370 124 
10:00 8 198 168 30 97 ,000 1,380 15 
11:00 7 200 168 32 97 ,000 1,380 11 
12:00 6 200 168 32 103,326 1,470 12 














only. With falling outside temperature 
and with a wind of 12 miles velocity or 
over per hour, five degrees are added to 
the temperatures given in the table. With 
a falling outside temperature and a wind 


joined together with screw couplings and 
all valves and fittings are screwed, except 
the 12-inch expansion joints. The mains 
are anchored at intervals of 500 feet, or 
less where necessary, by means of mallee 
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able-iron flanged collars one is placed 
on each side of a connecting coupling, 
and the flanges are fitted to the ends of 
the conduit. Pipe expansion is provided 
for by the use of iron-body brass-sleeve 
slip expansion joints, in sizes of 6 inches 
and larger. In sizes of 5 inches and 
under, the expansion is taken care of by 
U bends. 

All valves and expansion joints are in- 
closed in brick or concrete manholes, 
which facilitates inspection and repairs. 
Manholes are fitted with cast-iron covers, 
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flush with the pavement. All exposed 
pipe and fittings within the manholes are 
kept well painted with linseed oil and 
red lead to prevent corrosion. 
Customers’ services are installed by 
the company and: charged to the con- 
sumer at the company’s cost of installing. 
Genuine wrought-iron pipe 114 inches in 
diameter, or larger, is used for branch 
service. All branch lines are laid under- 
ground at an average depth of 30 inches 
in conduits of the same general con- 
struction as the main conduits, without 
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the use of drain tiles. Service coc 
of the inverted-plug type are located a 
the curb line for each service. 


72) 


or 


Heating service is furnished at the rate 
of 15 cents per square foot of radiating 
surface for a year by contract, the heat 
being furnished at all times when the out- 
side temperature is below 70 degrees 
Fahrenheit. 

At present there is approximately 205,- 
000 square feet of radiating surface con- 
nected to the system. 








An Econ 


One of the interesting features of the 
shops of the F. E. Reed Company, of 
Worcester, Mass., is the system of belt 
drives which were installed nearly 11 
years ago by Nathaniel Hill, of Lowell, 
Mass. Starting in the engine room with 
the 136-horsepower Brown engine with 
its 12-foot flywheel running 83 revolu- 
tions per minute, the whole power of the 
shop is transmitted by two comparatively 
narrow leather belts, one being 5 and the 
other 7 inches wide, being what is known 
as light, double leather belt. 

Fig. 1 shows the engine flywheel and 
the idler above it which forces the belt to 
make contact with about three-quarters of 
the flywheel’s circumference. This is for 


By Fred H. Colvin 








A belt drive which was so 
carefully planned and in- 
stalled that it has run eleven 
years without costing a dol- 


lar for repairs. 




















the narrow belt; the idler for the wide 
belt is shown in Fig. 2, where the belt 











omical Belt Drive 


also has a large arc of contact and goes 
around the idler shown. 


Compact DYNAMO DRIVE 


Fig. 3 shows a very short coupled belt 
connection in the same engine room 
where space is extremely limited and 
which was necessary to drive the dynamo 
for furnishing light and current for the 
shop. This is talen from a short jack 
shaft carrying the large pulley shown at 
the extreme left of the picture, the belt 
making about three-quarters of a turn 
around it and running over idlers so as to 
have an equally large contact with the 
dynamo pulley. One idler is adjustable by 














Fic. 1. ENGINE Room witH Two BELTS 


ON THE FLYWHEEL 





Fic. 2. THE IDLER ON THE WIDE BELT 


Fic. 3. BELTING FROM JACK SHAFT TO DYNAMO 
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Fic. 4. WipE BELT DRIVE THROUGH FIRST FLOOR 


the screw arrangement shown so that the 
proper belt tension can be secured at all 
times. This not only allows excellent belt 
contact but also keeps the under side of 
the belt out of the way between the two 
timbers shown over the idler pulley. 


GETTING POWER UPSTAIRS 


The view in Fig. 4 was taken before 
the flywheel was boxed in and shows how 
the narrow belt goes straight up to the 
next floor while the wide belt B, after 
going over the upper idler in Fig. 2, runs 
off at an angle and drives the large pul- 
ley shown, 6 feet 8 inches in diameter, 
in the upper right-hand corner, the re- 
turn being down through the floor as 
shown at C in Fig. 4. 


Fig. 5 shows the narrow belt after it 
passes through the floor above and gives 
a good idea of the large size of driving 
pulleys used in the line shaft. This pul- 
ley is 7 feet 8 inches in diameter. Here 
again, the extremely large belt contact 
will be noticed and the adjustment of the 
idler for varying belt conditions. 

In Fig. 6 is an interesting quarter-turn 
drive where power is transmitted down 
from one of the line shafts to a special 
department below. The angle of the up- 
right timber supporting the idlers and the 
way in which they act as guards for the 
belt is clearly shown. There is another 
large pulley directly below the floor, the 
lower idler maintaining the same large 
contact as on the upper pulley. 


AN INTERESTING ARRANGEMENT 


Fig. 7 shows an extremely interesting 
and apparently complicated arrangement 
which transmits power from one shaft to 
the other, and also to the intermediate 
shaft which is used for a special purpose. 
Seginning with the right-hand shaft and 
‘ollowing the belt in the direction of the 
trow we find it goes around the large 


pulley up over idler A, around idler B, 
straight to the left to idler C, around this 
to the under side of the large pulley D 
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on the intermediate shaft, and over this 
to the pulley on the shaft at the left. 
While this seems to be rather complicated 
it will be noticed that the large contact is 
secured on all three of the driving pul- 
leys, which enables them to transmit the 
desired power. ‘ 

Fig. 8 is a very close connected quarter 
turned drive which requires little expla- 
nation. The power coming up from below 
at the extreme left and being transmitted 
to the shaft at right angles, through the 
large pulley A, over the idlers B and C 
to the other pulley D. It will be noticed 
that in this case both sides of the belt 
are used, in the case of the idler D. 


INTERESTING BELTING FIGURES 


At engine speeds quoted these belts 
give a belt speed of about 3100 feet per 
minute, and dividing 136 horsepower by 
12, the combined widths of the belts, we 
have 11% horsepower per inch of width. 
According to these figures, they are se- 
curing a horsepower at a belt speed of a 
little less than 280 feet per minute per 
inch of width which is _ considerably 











Fic. 5. NARRow BELT FOR SECOND FLOOR 


Fic. 6. DRiviING DoWN WITH A QUARTER- 
TURN BELT 
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Fic. 7. CLos—E ARRANGEMENT OF PULLEYS TO SECURE Goop CONTACT 


lower than is usually considered as a safe 
allowance. 


These belts can all be run forward or 
backward without running off the pulleys, 
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Fic. 8. REVERSIBLE QUARTER TURN 


ali stretch being taken care of by the 
screw-adjusted idlers shown. This is an 
extremely interesting installation in many 
ways, and the fact that it has been in 
constant operation for years with the 
same belt and without the expense of any 
kind except that required for ordinary 
care, speaks very highly for its economy. 








Furnace Cracks and Their Repair 


One of the commonest forms of boiler 
trouble is the cracks. which develop 
in the furnaces and combustion cham- 
bers.- One never knows what a crack 
will do. Sometimes it will lie quiescent 
indefinitely; at other times it will extend 
Steadily in length and will often leak 
freely. 

The usual method of preventing a 
crack from extending is to drill a small 
hole in the plate beyond the limit of the 
crack but in line with it. The crack then 
extends forward and finally reaches the 
drilled hole; which will effectively stop 
further progress. 

To mend a crack, a very common way 
is to rivet a patch over it. This, how- 
ever, introduces the evil of double thick- 
ness with dirt between and such patches 
are very apt to become burned. Another 
method is to cut out a large section of 
the plate adjacent to the crack and rivet 
a patch over the opening. This still 
leaves a double thickness at the over- 
lap, but patches of this order are the 
only means available if there is tension 
on the plate. 

Where a plate is not in tension it is 
sometimes quite allowable to use an en- 
tirely different scheme, a form of repair 
that has proved very successful. A hole 
is drilled about 34 inch in diameter just 
beyond one end of the crack and is 
tapped out with a fine thread. Into this 
tapped hole is screwed a plug and a 
second hole is drilled, partly in the plate 
and partly in the plug. This second hole 
is threaded and plugged and the opera- 
tion is continued until the whole of the 
crack has thus been drilled out and 


. plugged. 


By W. H. Booth 


The plugs are then cut off 
flush with the surface of the plate and 
filed down smooth. Thus each plug is 
partly cut away and is keyed fast and 
prevented from turning by the adjacent 
plugs. Such repairs have been known 
to last indefinitely. But it must be borne 
in mind that only under compressive 
stress is this mode of repair practicable, 
for it has no holding together effect; the 
plugs merely serving to stop the crack 
and hold in steam. 

Cracks often occur in the vertical parts 
of combustion chambers or on the part 
of the furnace where it joins the com- 
bustion chamber. Doubtless these plates 
are sometimes badly strained in the bend- 
ing processes and internal stresses are 
set up in them. Such plates are often 
better after being plugged than before 
they cracked, for they are no longer 
under such severe stress. Annealing is 
the process required to eliminate these 
stresses but it is to be feared that such 
annealing is often neglected or is insuffi- 
ciently performed so that a fracture is 
often only a sign that the stress has 
been relieved. 

In a homogeneous material such as mild 
steel, a crack once started will extend 
even beyond the area of the stress which 
caused it. Hence the need of drilling 
well beyond the point to which the crack 
can be traced. The crack will not pass 
the drilled hole if the stress has been re- 
lieved sufficiently by opening the worst 
part of the crack. 

All repairs should be carefully carried 


out with discretion and the method just 
mentioned was first brought to the 
writer’s attention by a marine engineer 
of considerable experience who had suc- 
cessfully employed it for a number of 
years. 

To repair a cracked furnace or other 
exposed part in tension, by means of 
riveted patches is inevitable, but such 
patches are often very unsatisfactory for 
they introduce the evil of double thick- 
ness and almost invariably there is burn- 
ing of the overlap. A patch put on with- 
out cutting away the plate beneath is 
even worse, for it forms a blister of a 
most severe nature. 

It was the practice at one time to 
stiffen weak furnaces by riveting to them 
closely fitting hoops of iron, but almost 
invariably these would give trouble. The 
vertical portion was maintained compara- 
tively cold by the circulation of the water 
and the horizontal part was nearly as hor 
as the plate to which it was riveted. The 
expansion of this section caused great 
stress in the edges of the vertical web, 
invariably causing it to corrode. To 
remedy this evil the strengthening hoop 
was made of angle iron nearly two inches 
larger than the furnace to which it was 
fixed. This was firmly wedged into place 
and held to the furnace by tap bolts 
with nuts on the outside. By this meth- 
od, water is allowed to come in contact 
with all parts, there is considerable 
elasticity combined with the arched sup- 
port of the hoop and there is no differen- 
tial expansion of the parts of the hoop [0 
cause wasting as in the case of the 
closely attached hoop. 
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Is Compression 


The question of the economy due to 
compression puzzled and interested Dwel- 
shauvers-Dery from the very commence- 
ment of his study of the steam engine. 
It was largely in order to be able to ex- 
perimentally investigate this question that 
he sought from 1870 with so much per- 
sistency and tenacity to establish steam- 
engine laboratories in connection with 
schools of engineering. 

Often called as an expert to settle dif- 
ferences between manufacturers and us- 
ers of steam engines, he had had numer- 
ous occasions to prove by experience that 
theory is not always in accord with prac- 
tice. The question frequently put to 
him, “if the rules of the art had been 
followed,” was met by him with this other 
question, if these self-styled rules of the 
art should be followed. 

At the Exposition of London in 1862 
he became familiar with the use of the 
Richards indicator on the Porter-Allen en- 
gine and took with it numerous diagrams, 
with the object in view of studying with 
particular care the action of the steam 
during the periods of expansion and com- 
pression. On his recommendation the il- 
lustrious Brasseur, his professor at the 
university of Liége, obtained a Richards 
indicator for the university, the first to be 
introduced on the continent of Europe. 
This precious instrument rested quietly in 
the mechanical museum up to the time 
when Dwelshauvers-Dery succeeded 
Brasseur in the Chair of Applied Me- 
chanics, in May, 1868. Dwelshauvers- 
Dery then sought occasions for the useful 
employment of the instrument, his ob- 
ject being most frequently to prove the 
value of compression. The first consider- 
ation of the subject was in connection 
with direct-connected pumping engines. 
At that time there was explained in 
the course at Liége only what was 
called the “ordinary theory,” based 
on the hypotheses: that the admission 
takes place at constant pressure, equal 
to the pressure in the boiler; that the 
expansion follows the law of Mariotte; 
that during the exhaust the counterpres- 
sure is constant and equal to the pressure 
in the condenser; and that there is no 
compression at the end of the return 
Stroke. The diagrams taken by the indi- 
cator, however, demonstrated that all of 
these hypotheses were false and mislead- 
ing, inasmuch as they diminished con- 
siderably the apparent consumption of 
steam per horsepower-hour. But he did 
not discover the positive laws governing 
the phenomena. The work of Rankine, in 
which he was thoroughly grounded, had 
habituated him to the law pv” — constant, 
for the period of expansion, n taking dif- 
ferent values according as the action took 
Place with or without a steam jacket. 
The study of many diagrams proved to 
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| 
The belief that 
saved by compresston came 
about not because anybody 
ever saved any steam that 
he knew of in that way, but 
because theory seemed to say 


steam 1s 


that there should be such a 
saving. Professor Dwels- 
hauvers-Dery, one of the 
leaders in scientific steam 
engineering, started in to 
prove that such a saving 
existed, and to measure 
its accordance with the 
theory. He found that the 
more compression he used, 
the less power he got per 
pound of steam. His work 
was submitted to the ema- 
nent American Engineer, 
Benjamin F. Isherwood, 
who bore out his conclusion 


that there was no advantage 








to compression other than 
the mechanical one of help- 
ing the engine quetly over 
the center. 














him that the exponent nm was not constant. 

He knew the treatise by William Pole 
on the “Pumping Machines of Cornwall” 
(Weale’s “Papers on Engineering,” 1849) 
which presents a remarkable analysis of 
the ascending and descending strokes and 
their combination, of the supposed ac- 
tion of the steam following the law of 
Mariotte, of the consumption of steam, 
the piston speed and the comparison of 
the results of computation with those of 
practice. 

Another memoir which struck him 
forcibly was that of D. M. Greene on 
“Economy in the Use of Steam,” which ap- 
peared in the Journal of the Franklin In- 
stitute in 1858. The author sought to 
bring theory into accord with a series 
of tests made at Erie by order of 
the United States Government, with the 
object of determining the economy due to 
expansion in various degrees. One there 
reads: “In the discussion which follows, 
it is supposed that the steam follows dur- 
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Economicalr 


ing the expansion the law of Mariotte, 
modified by the fact, recently discovered, 
that each thermal unit is capable of fur- 
nishing 772 foot-pounds of work. 

As a necessary consequence, this trans- 
formation must be accompanied by a 
certain amount of condensation in the 


‘cylinder, from which it must be con- 


cluded that the volume of steam admitted 
at each stroke of the piston must be 
greater than the space generated by the 
piston by the volume of the steam con- 
densed to do the work.” Greene does 
not speak of reévaporation, but his esti- 
mate of the cost of the work and of the 
loss by clearance was well calculated to 
set a young student to thinking. 

The tests at Erie demonstrated that 
there exists a degree of expansion (some 
four or five-tenths), which corresponds 
to the minimum consumption. Those of 
D. K. Clark on “Locomotives” lead to the 
same conclusions. In February, 1868, 
Rankine published in The Engineer of 
London, a series of remarkable articles 
on “The Thermodynamics of the Steam 
Engine.” It was time to introduce some 
novelties in the course of instruction, and 
it was to this task that Dwelshauvers- 
Dery consecrated himself. He published, 
notably in the Revue Universelle des 
Mines, in 1872, a “Théorie des Moteurs 
a Vapeur,” but which was far from sat- 
isfying to himself. Since 1862 his work 
with the Richards indicator had abundant- 
ly proved that the theories explained in 
the school courses did not merit confi- 
dence. From this arose his intense desire 
to possess a laboratory provided with an 
experimental engine. It was in 1870 that 
he presented the proposition for the first 
time, and without success, to the author- 
ities at the University of Liége. This 
date should be remarked, for at that 
time there existed nothing of the kind 
in the world. 

The question of the economy of com- 
pression in the clearance space was con- 
nected with the foundation of this labora- 
tory in this way: Dwelshauvers-Dery had 
introduced into the course of instruction 
at Liége in 1872 the graphostatic and 
the graphic methods in general. In order 
to demonstrate its advantages, he pre- 
sented to the Association des Ingenieurs 
sortis de l’Ecole de Liége a paper upon 
this subject, in which he demonstrated 
the following theorem: 

If the laws of expansion and of com- 
pression are the same, with a complete 
expansion a complete compression will 
annul the detrimental effect of the clear- 
ance. 

In the accompanying diagram, Fig. 1, 
ADECA is a surface proportional to 
the energy obtained by the use of a 
quantity of steam of which the volume is 
represented by A D in an engine without 
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clearance. If the machine has a clear- 
ance proportional to O O'’ = G A, and the 
steam is compressed behind the piston 
from the point C’ up to the initial pres- 
sure OA, the volume of steam which 
expands on the following stroke is equal 
to GA-+-AD=GD, but the volume ex- 
pended will be equal only to AD. Then 
a complete expansion after this compres- 
sion will produce an amount of work rep- 
resented by the area ADE’C’A. This 
will be equal to ADECAA if the areas 
of the two curved cross-hatched triangles 
ACC’A and DEE'D are equal; and 
they will be equal if the horizontals m m 
and pq at the same hight are equal; that 
is to say, if the laws of expansion and 
compression are the same. 

A colleague of Dwelshauvers-Dery 
criticized, not the demonstration, but the 
principle itself, and attempted to demon- 
strate analytically that the theorem was 
wrong even in the case of the law of 
Mariotte. He wrote a note upon the sub- 
ject which appeared in 1873 in the Revue 
Universelle des Mines. After consider- 
able discussion Dwelshauvers-Dery on 
December 13, in 1874, demonstrated that 
the analysis of his critic was erroneous 
in not taking into account the work ne- 
cessary to compress the steam remain- 
ing in the clearance space, when it was 
the entrance of the higher-pressure steam 
itself and not the movement of the pis- 
ton which brought about the compres- 
sion. 

And both were ignorant then that Zeu- 
ner had been the first to discover this 
theorem by the analytical method. 

But Dwelshauvers-Dery, notwithstand- 
ing the evidence of his demonstration, 
maintained a reservation as to the exact- 
ness of the principle as applied to prac- 
tice. In an unpublished note he said to 
his critic: “But I wish to preserve a 
prudent reserve because this is a ques- 
tion which cannot be solved theoretically 
in the present state of our knowledge. 
The heat exchanges during compression 
must necessarily change the law of ex- 
pansion. What does this become? I 
have knowledge of tests, which show a 
notable economy, but made with too little 
care to warrant entire confidence. Ac- 
tual tests alone can certainly resolve the 
question. When is it, therefore, that our 
equipment will be such as to permit me 
to make these tests in the name of our 
Ecole des Mines, to give to her the credit 
of having solved one of the most im- 
fortant questions concerning the econ- 
omy of combustible in engines—a ques- 
tion which must interest to the greatest 
possible extent not only the mechanical 
engineer, but all those who are interested 
in industry.” 

This note, addressed to one of the 
highest authorities of the school, still left 
them indifferent, or rather hostile, to the 
creation of a mechanical laboratory. In 
1873, after the Exposition of Vienna, 
where he had made the friendship of 
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Thurston, Dwelshauvers-Dery went to 
Colmar to visit the illustrious Hirn, from 
whom he received the most cordial wel- 
come. He explained to Hirn his views 
and his doubts, and was invited to work 
out his verifications experimentally on 
the famous machine of Logelbach. From 
this interview arose the tests of 1873 to 
1875, made by Hallauer, Grosseteste and 
Dwelshauvers-Dery under the direction 
of Hirn, and of which Hallauer made a 
report to the Société Industrielle of 
Mulhouse in 1876. 

Dwelshauvers-Dery had urged Hirn to 
set the valves so as to give a high com- 
pression, but the engine was not adapted 


A 
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to it, which led to the conclusion that 
an experimental engine should be exclu- 
sively reserved for that purpose, with- 
out being restricted to any other service 
and should present the greatest possible 
flexibility for the variation of the condi- 
tions and variables of the test. In a pre- 
face to the report of Hallauer, Hirn said: 
“Dwelshauvers-Dery, one of the distin- 
guished professors of the University of 
Liége, expressed to me the desire to as- 
sist and coéperate in some tests upon the 
steam engine, carried out after the meth- 
od which I have described in my last 
work on thermodynamics. He came to 
me, not only as a friend and a scholar, 
but was charged with an official mission 
in the name of the Minister of Public 
Instruction. Convinced that numerous 
and methodical tests on motors in gener- 
al, and especially on the steam engine, 
could lead only to new progress, he had 
conceived a great and useful idea—to 
found, in connection with the university 
of which he was professor, a laboratory 
of physics and of industrial mechanics 
where the young men could study on a 
life-size scale and produce valuable and 
useful results even in studying. 

The opposition of Liége only increased 
the obstinacy of our professor. Address- 
ing himself directly to Minister Delcour, 
he obtained a subsidy which permitted 
him to have constructed an experimental 
machine, designed particularly with that 
point in view, which ran in 1880 at the 
Exposition of Brussels, presented by the 
builder, of the firm of Beer. Its dimen- 
sions were 0.3 meter in diameter and 
0.6 stroke. It had the fault, for the de- 
sired purpose, that it was equipped with 
poppet valves, of which the opening was 
brought about mechanically at a position 
of the piston which one could mark with 
a great deal of exactness, but of which 
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the reseating was brought about by the 
weight of the valves, and the piston, dur- 
ing the time of closure, passed through a 
space depending upon the velocity with 
which the valve was dropped. The de- 
grees of expansion and compression 
therefore, could not be determined with 
the greatest precision. However, the ma- 
chine such as it was could be used to 
great advantage in teaching, but there 
was still wanting a boiler and a building, 
and his repeated demands fell upon deaf 
ears. The most that he obtained was the 
promise to be taken care of after every- 
tbody else had been supplied. Charles 
Beer, the builder of the machine, offered 
to him then a building in his own 
establishment, and Dwelshauvers-Dery 
bought the boiler and necessary instru- 
ments out of his private means. Thus, 
the exercises at the laboratory were in- 
augurated at the end of 1885 in the shops 
of Beer at Jemeppe, 10 kilometers, or 
6% miles, from the university. In spite 
of the distance and the want of shelter 
for the observers, the students brought 
to their work there a courage and ‘ardor 
which proved that they comprehended the 
importance of this sort of instruction, and 
they worked with an intelligence and ad- 
mirable regularity which produced re- 
sults. 

Always possessed by the same idea to 
study the economic effect of the compres- 
sion of the steam in the clearance space, 
Dwelshauvers-Dery tried on the machine 
at Jemeppe degrees of compression far 
beyond the usual, continued during 0.5 
or 0.6 of the stroke, but he remarked 
from the first test that the diagram of the 
compression C B G, Fig. 2, presented near 
the end a hook BG that was not to be ex- 
plained except by assuming leaks, which 
must be verified at first and then made to 
disappear.* He tried the valves and the 
piston, had them all corrected, called to 
his aid his friend, the celebrated Wal- 
schaerts, who after numerous trials and 
touchings up, declared that there was not 
the slightest leak to the valves. The pis- 
ton was then subjected to the same 
minute examination, and subjected to the 
most rigid tests, without the slightest 
evidence of leakage. And the hook ap- 
peared after all this, just as it had ap- 
peared before. Notwithstanding the cer- 
tainty which he had that this phenomenon 
was not due to a fault of this particular 
machine, Dwelshauvers-Dery did not wish 
to publish the results of his tests because 
outside of the incompletely explained 
facts regarding the compression, some of 
the apparatus did not work to his satis- 
faction. For example, the jet condenser 
did not permit of sufficient exactness in 
the measurement of the quantity of 
water which had operated in the cyl- 
inder. For an experimental engine a sur- 
face condenser is required. Furthermore, 
it was necessary to perfect the brake, the 





*See Rerue de Mécanique, 1901, page 1: 
second semester. 
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thermometers, the measuring vessels, etc. 
He took note of all these faults and 
planned a new establishment which would 
realize the best conditions, as indicated 
by experience. 

This time his hope was not frustrated. 
Thanks to an energetic intervention of the 
former Minister Frére Orban and of a 
new rector, Roersch, the government con- 
sented to bring the laboratory within the 
locus of the University of Liége in 1890, 
and to allow a small credit to improve 
the engine and the instruments of ob- 
servation. Hirn, who had done a great 
deal to bring this about, did not have the 
pleasure of witnessing the final triumph, 
which did not come after all until after 
the erection of-mechanical laboratories in 
a multitude of schools. 

As soon as the laboratory of Jemeppe 
had been transferred to Liége and the 
new engine erected and_ regulated, 
Dwelshauvers-Dery set himself to the 
work of determining the constants of the 
machine and the instruments, a work 
much more considerable than one would 
imagine who has never done it. He made 
provisions for observing to 0.1 of a 
millimeter the positions of the piston at 
the commencement and the end of each 
phase of the stroke, and from each end 
for any distribution whatever it might be. 
The measurement of water by circular 
and rectangular orifices, according to the 
hydraulic head, the calibration of the 
planimeters, thermometers, etc., and of 
the springs of the indicator, were made 
the object of the greatest care. He pub- 
lished the part of this work which would 
be useful to scholars in a volume entitled 
“Donneés relatives 4a la Machine du 
Laboratoire de Liége.” It will there be seen 
that the machine was provided with a 
surface condenser, with a balance for 
weighing the water coming from the con- 
densation of the steam, and with a tank 
for measuring the condensing water; 
that it was fitted with three separate jack- 
ets, one at each head and one about the 
barrel of the cylinder, each with its au- 
tomatic trap and its gaging vessel; with a 
trap and its measuring vessel at the steam 
chest; with a double slide valve at each 
side of the cylinder for admission of 
which the commencement and the end 
could be regulated independently at will, 
and for the exhaust two separate slide 
valves, also equally adjustable. On each 
end of the cylinder an indicator, of which 
the reducing motion accomplished by ec- 
centric, crank and pins, reproduced ex- 
actly and with the use of very little 
cord the position of the piston. It was 
characteristic and unique. When the pis- 
ton was at 0.1 of the stroke, the pencil 
of the indicator was exactly at 0.1 of 
its course, and so on throughout. In 
this way could be marked with exactness 
the points where the different phases 
commenced and ceased. With a long flap- 
ping and stretching cord, this operation 
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could not be carried out with any degree 
of exactness. There was further an ap- 
paratus for calibrating the indicator 
springs by weighting them directly while 
hot, a mercury manometer and an in- 
dependent superheater. 

One of the characteristic features of 
the organization of Dwelshauvers-Dery’s 
laboratory was the means of measuring, 
with a great degree of exactness, the 
weight of steam acting in the cylinder 
at each stroke of the piston, or at each 
revolution if the two strokes of the pis- 
ton are equal. For this purpose it is 
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necessary that during the observations 
the conditions should remain as constant 
as possible, and it is necessary also to 
be able to verify the constancy and regu- 
larity of these conditions. For this pur- 
pose the engine was run several hours 
before the commencement of the regular 
observations, and the signal to commence 
the record was not given until the di- 
rector was assured that uniform condi- 
tions had been established. The most 
of the observations were taken in such 
a way that the test could be divided 
into sections of about one-quarter of an 
hour each, furnishing in this way a check 
upon the test. An automatic signal an- 
nounced the moment when there had 
been discharged from the air pump a 
predetermined weight of water, for 
example, 50 kilograms of condensed 
steam, which had operated in the cylin- 
der; and the observer noted at each 
signal the time and the number upon the 
revolution counter. This operation, to be 
a little more explicit, is conducted as 
follows: 

The condensed steam discharged by 
the air pump is received in a large flask, 
placed on the platform of a steelyard 
and furnished with a cock, which re- 
mains open until the regular observations 
are to be taken. At the desired moment, 
the engine being in full operation, the 
director of the test gives the signal to 
close the cock, and notes the number 
upon the revolution counter and the time. 
He then puts the moving weight upon 
the beam at a point where it will balance 
at the desired weight, and when a suffi- 
cient amount of water has entered to bal- 
ance it, the signal is again sounded, and 
the revolution counter and time noted. 


During all this time the indications of | 


the revolution counter have been noted 
for each minute. At the same time the 
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weight is placed so that the bell will an- 
nounce a new weight of water in the flask, 
for example 50 kilograms, and at the 
signal he marks again the time and the 
indications of the revolution counter. 
This operation is continued for equal 
weights of 50 kilograms until the end of 
the test. 


From the table of his observations, the 
experimenter can easily determine if in 
each period of 50 kilograms the number 
of turns and the time are approximately 
the same, and choose for the duration 
of the test the sum of the successive 
periods where the greatest regularity has 
obtained, determining thus the total dura- 
tion of the test and the total number ot 
revolutions, the average time occupied 
by the stroke, and the average consump- 
tion of steam per stroke can be obtained. 

The machine is provided with a 
Weyher & Richmond brake, of which the 
pulley is constantly cooled by a current 
of water, of which the quantity and in- 
let and outlet temperatures are measured 
in order to have another check. F 

One could have, therefore, at Dwel- 

shauvers-Dery’s laboratory as much, if 
not more, exactness in the results of a 
test as elsewhere in all the essential 
respects; the determination of the posi- 
tion of the piston in its stroke, of that 
of the pencil of the indicator, the points 
where the different phases of the cycle 
commence and finish, the pressure of 
the steam in the cylinder and in the 
boiler, the quantities of water acting in 
the cylinder in the form of steam or in 
the condenser for condensation, the num- 
ber of revolutions and conditions the con- 
stancy of which is constantly verified, the 
observations continuing every two min- 
utes for the most part. 
“For these reasons those who have 
wished to throw discredit on the Dwel- 
shauvers-Dery tests have found nothing 
to say, if it was not that the machine was 
leaky, which was absolutely not the case. 
This will be admitted when the precau- 
tions which had been taken are con- 
sidered, and when it is remembered that 
Dwelshauvers-Dery himself believed them 
at first to exist. 

Let us next see what it is that led his 
critics astray. 


It has already been explained that with 
high compression the diagram shows at 
the end of the compression. line a hook, 
coming from the fact that at a certain 
moment the increase of pressure com- 
mences to diminish. Then the pressure 
stops increasing and later falls away. 
From the study of these diagrams Dwel- 
shauvers-Dery found that this phenome- 
non was due to the condensation of the 
steam against the walls of the cylinder 
at the end of the compression, and a 
positive demonstration of this was made 
by George Duchesne, and by the fact that 
the Leavitt machines at Louisville, which 
certainly had no leaks in the piston, 
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showed a ‘\ook in the indicator diagram 
similar to that mentioned. George Du- 
chesne substituted for the condensable 
steam in the cylindes of the Dwelshau- 
vers-Dery engine noncondensable air and 
compressed it to the same degree, and the 
hook was not formed. Dwelshauvers- 
Dery’s detractors had not a leg left upon 
which to stand (Revue de Mécanique, 
1901, second semester). 

But let us get to the tests themselves 
on the economy due to compression. 

To get his hand in and to train his per- 
sonnel Dwelshauvers-Dery made a num- 
ber of tests between 1894 and 1896, of 
which the reports appeared in the Revue 
Universelle des Mines, etc. Then he pub- 
lished an account of his entire method of 
experimenting in the Revue de Mécani- 
que, Tome 1, 1897, pages 7, 218, 432, and 
finally there appeared in this same Revue, 
Tome 1, page 925, his first report on his 
tests with high compression. He com- 
menced by quoting the opinion of Marcel 
Deprez, the well known French engineer, 
upon the tests of Bauschinger, made in 
1870, and without much accuracy, on lo- 
comotives—and for that reason without 
doubt reputed practical—and indicating 
an economy of 22 per cent. in favor of 
compression. He then explained the 
theorem of Zeuner: With complete ex- 
pansion, complete compression annuls the 
detrimental effect of the clearance, pro- 
viding the law of compression is the 
same as the law of expansion. 

“This,” said Dwelshauvers-Dery, “is 
the principle which it is necessary to ver- 
ify experimentally, and which is of the 
first importance; for if one can by com- 
pression to the initial pressure annul the 
detrimental effect of the clearance, no 
matter what its magnitude and what the 
speed of the engine, the constructor is in 
possession of a very simple means to 
economize steam and is not obliged to 
strive for exceptional means of construc- 
tion for reducing the clearance.” We 
quote here from the writings of Dwel- 
shauvers-Dery at that time. “During the 
month of March last we made, with the 
assistance of our pupils, eight consump- 
tion tests, of which four had 0.1 and four 
0.2 compression, counting that the econ- 
omy due to compressior would be suffi- 
ciently marked as between the two. The 
engine operated noncondensing at about 
5'4 atmospheres of pressure. With the 
actual proportions of the clearance space 
the admission to 0.1 ought to give us a 
condition of practically complete expan- 
sion, and it would require, it seemed to us, 
in the neighborhood of 0.3 compression to 
arrive at compression to the initial pres- 
sure. With the compression of 0.3, how- 
ever, and only 0.1 admission, the area of 
the diagrams became so small that the 
pupils, as yet untrained, would have 
found it difficult to measure them. It was 
for this reason that the experiments did 
not go beyond a compression of 0.2. Fol- 
lowing our custom, each test made with 
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the pupils had been preceded by a pre- 
liminary test, with our personnel, in 
order to assure ourselves that all was in 
order, and the machine was put into oper- 
ation at 9 o’clock in the morning, while 
the official test did not commence until 
half past two. In this way plenty of 
time was available for this preliminary 
arrangement. 

“The results of these tests were exactly 
the opposite from what we expected. The 
0.2 compression was found to be more 
expensive than 0.1. Before searching the 
reason for this it appeared prudent to es- 
tablish it solidly, and for this reason we 
arranged to repeat the tests with our 
corps of trained assistants and several 
students who had shown exceptional 
ability, with 0.3 compression and also 
without compression. They confirmed 
fully the first results and permitted us 
even to establish by means of a diagram 
the law of augmentation of consumption, 
due to the augmentation of compression. 
Doubt was no longer possible. It was 
necessary to search an explanation of the 
fact. Our diagrams of exchange pre- 
sented it to us with perfect positiveness, 
and we will reconsider them here. 

“In the ordinary operation of engines the 
live steam coming from the boiler is par- 
tially condensed against ‘the confining 
walls during the admission. This phe- 
nomenon occurs from two reasons: be- 
cause the live steam comes in contact 
with a cooler metal, and because it must 
compress and reheat the stagnant steam 
resting in the jacket at the moment when 
the admission valve is open. It has 
received the name of initial condensation. 
It is this initial condensation, accom- 
panied by a very energetic call for steam 
from the boiler, which causes all the 
trouble, which deranges all the provisions 
of a self-styled theory which does not 
take them into account, which puts an 
abyss between such theories, so learned 
as they are, and the practical theory of 
Hirn, which does take them into account 
in the fullest possible measure. All the 
palliatives employed to ameliorate the 
cycle and diminish the consumption have 
the same and unique effect of diminish- 
ing the initial condensation. 

“After admission the water coming 
from the initial condensation is entirely 
and completely reévaporated by the heat 
furnished by the containing metal during 
each complete cycle. Of that reévapora- 
tion a part is favorable; that is, that 
which takes place during expansion; the 
other is lost, and on that account ex- 
pensive. It is that which ‘takes place 
during exhaust. This last can be annulled 
considerably by the employment of a 
steam jacket concurrent with an appropri- 
ate ratio of expansion. Superheating may 
have the same result. 

“The compression produced by the 
piston, having for its effect the elevation 
of the pressure of the steam inclosed in 
the clearance, has equally that of elevat- 
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ing at the same time the temperature of 
the steam and that of the walls, and, in 
consequence, of diminishing the initial 
condensation during the admission. This 
fact is demonstrated by our tests, which 
have on this point confirmed our ex- 
pectations. 


“During the compression itself, how- 
ever, the disturbing action of the cyl- 
inder walls makes itself felt. In order 
to heat up the walls the compressed 
steam is partially condensed. There is 
produced a condensation anticipating ad- 
mission, which is joined to the initial 
condensation to produce the deleterious 
effect. It is the sum of this anticipatory 
condensation and the initial condensation 
which measures the cause of the prejudi- 
cial action due to the metallic walls. 
In our experiments this sum, of which 
one part—the initial condensation—was 
diminished, increased rapidly with the 
degree of compression, because the 
anticipatory condensation increased still 
more rapidly. 

“Having thus a good idea of the physi- 
cal réle played by compression, we also 
wished to determine the influence of the 
size of the clearance and of piston 
speeds. For this purpose we first placed 
on the faces of the piston, plates which 
reduce the space between the piston and 
the piston head from 11 to 3 millimeters. 
Its volume, which had been 7.9 per cent. 
of the volume generated by the piston 
per stroke, was reduced to 6.6 per cent. 
The consumption of steam was hardly 
diminished. The compression had con- 
tinued to produce its effects without 
much attenuation and following the same 
law. 


“In our first series of tests we were not 
able to compress the steam to the initial 
pressure. In the new series, with the 
reduced clearance, we hoped to do so, 
but the condensation, especially near the 
end of the compression, became so en- 
ergetic that the diagram, instead of con- 
tinuing to mount, terminated by recurv- 
ing toward the base abruptly at the end, 
forming a hook. We had operated only 
in two ways, without compression, and 
with 0.3 compression. We pushed the 
compression to 0.4, always with the same 
lack of success. 

“The steam at its entrance had a tem- 
perature in the neighborhood of 200 
Centigrade (390 degrees Fahrenheit). 
With a superheat in the neighborhood of 
45 degrees Centigrade (81 degrees Fah- 
renheit), the speed controlled by the load 
upon the brake was around 45 revolu- 
tions per minute. The governor was not 
in operation, the operator at the brake 
maintaining the speed constant by that 
means alone. Tests were then made at 
60 revolutions per minute, following al- 
ways the same method, but we did not 
obtain a final pressure superior to that 
of admission even at 0.4 compression. 

“The method of Hirn has been fol- 
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lowed in the study of all the tests, with 
a view to determining first the anticipatory 
condensation under the designation R,; 
second, the initial condensation under the 
designation R,; and finally the total 
condensation Rg + R, ; fourth, the 
consumption of steam per horsepower- 
hour. The results are seen in Figs. 3 
and 4. 


“At 45 revolutions per minute the con- 
sumption per horsepower-hour increases 
from 16.196 kilograms for O compres- 
sion to 25.435 kilograms for 0.4 compres- 
sion, 57 per cent. of difference. 

“At 60 revolutions the consumption 
increased from 14.910 for 0.1 compres- 
sion to 24.470 kilograms for 0.4, or 65 
per cent., as shown in the diagrams. 

“The initial condensation diminished in 
proportion as the compression increased, 
as shown by the curve EF, but this 
diminution is slow; on the other hand, the 
anticipatory condensation R, curve CD 
increased rapidly as the compression was 
augmented, so much so that the total 
condensation R, + R, (curve EG) 
augmented rapidly also as the compres- 
sion was increased.” 

A study of these tests has also demon- 
strated that compression commences by 
superheating the steam, and that it does 
not cool enough to condense until near 
the last tenth of the stroke. This fact, 
although duly established, has been called 
into question by inexperienced theoreti- 
cians. 


George Duchesne, pupil and assistant 
of Dwelshauvers-Dery, gave the irrefut- 
able proof of this later, and at the same 
time showed that the existence of the 
final hook was due to rapid ~»ndensation 
and not at all to leaks of piston or valve, 
as M. Boulvin had claimed in an ar- 
ticle to the Revue de Mécanique, which 
appeared in June, 1898. The tendency of 
this article was principally to throw dis- 
credit upon the experiments of Dwel- 
shauvers-Dery in assuming that his en- 
gine had leaks and faults contrary to or- 
dinary practice. M. Boulvin had never 
seen that machine, had never determined 
the magnitude of its leaks. He judged it 
solely by what had been published and 
principally by the diagrams. . He had 
never seen a hook at the end of the 
compression line. But Dwelshauvers- 
Dery had put into the hands of the il- 
lustrious experimenter Isherwood all the 
documents relative to the tests on com- 
pression, with the original diagrams. Mr. 
Isherwood had studied these in the light 
of his wide experience and had assured 
himself, first of all, that the engine had 
no leaks. He assured Dwelshauvers-Dery 
of this. But he gave also an explanation 
of the effects of compression other than 
that of the action of the walls. He con- 
cluded that if compression augmented the 
consumption per indicated horsepower- 
hour it was because in the tests the in- 
dicated horsepower had diminished, while 
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the absolute work, friction neglected, had 
rested constant, while that of the resist- 
ances increased with the compression. 
There was an opinion worthy of respect, 
to which Dwelshauvers-Dery gave satis- 
faction in his new test. 

But to come back to the supposed leaks 
and to the studies of George Duchesne. 
At first he assured himself that the hook 
of the diagram was not due to a leak of 
the piston, thinking nevertheless that if 
the leak existed when it was the pis- 
ton which compressed, it would not lack 
any the less when it was the steam which 
did the compressing. To this end in- 
stead of compressing condensable steam 
he compressed noncondensable air, and 
the final hook disappeared from the dia- 
gram. It was, therefore, evident that the 
hook was due to the condensation, the 
cylinder wall having become cooler than 
the compressed vapor at a certain mo- 
ment. 

He then studied compression diagrams 
by a method until then unknown, requir- 
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ing diagrams of exceptional precision, 
such as those afforded by the tests of 
Dwelshauvers-Dery. A memoir which 
appeared in the Revue Universelle des 
Mines of 1899 under the title ‘““Essai sur la 
Théorie Physique de la Machine a Va- 
peur,” a second in the Revue de Méca- 
nique, July, 1899, under the title “Etat de 
la Vapeur a la fin de l’Emission.” We 
will review the latter here. 

In the experimental theory of Hirn, as 
Dwelshauvers-Dery had explained it, not- 
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ably in the Encylopédie Leauté, 1888 
and 1892, there was a single doubtful 
point concerning the weight of steam left 
in the clearance space at the end of the 
exhaust, or at the commencement of the 
compression. Its volume and pressure 
were shown by the diagram and in the 
steam tables could be found the weight 
per cubic meter, and thus the weight of 
steam supposed to be dry and saturated 
and occupying the same volume. But is 
the steam saturated, or moist, or super- 
heated? In the case of its being moist, 
what is its quality; that is to say, what 
the proportion of the steam to the total 
weight, and in the case of superheat, 
what is its temperature, which must be 
known before its density can be deter- 
mined? The error could but have a con- 
siderable bearing upon the results of the 
analysis, and it was necessary to formu- 
late an hypothesis upon the subject, and 
that hypothesis was no less necessary to 
the study of the real experimental diagram 
furnished by the indicator than for the 
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entropy diagram, cumbersome and traced 
by the hand of man. Hirn assumed that 
the steam at the end of the exhaust was 
saturated and dry, believing that this was 
the most probable condition; but he often 
said to his friend Dwelshauvers-Dery that 
it was the study of high compressions 
which would bring about the real solu- 
tion. It is there in effect that George 
Duchesne found it, and in this way. 
From among the best of the diagrams 
he chose the average of the test of 
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September 16, 1897, of which the data 
had appeared over the signature of 
Dwelshauvers-Dery in the Revue Uni- 
verselle in 1898. He reproduced the com- 
pression line upon a larger scale 
AA, BCGDE, Fig. 5. From A to Ai, the 
end of the exhaust stroke, the pressure is 
constant and 10,192 kilograms per square 
meter. From A, the throttling of the steam 
causes prematurely a small rise in pres- 
sure which increases up to C, where the 
exhaust valve is entirely closed. From 
this point on the pressure varies along 
the curve CGDE during the compres- 
sion. Such are the fundamental experi- 
mental data, besides which it is, of 
course, understood that we have the vol- 
ume occupied at each instant by the 
steam. 

George Duchesne studied the diagram 
under three assumptions. First, that the 
steam at the point C was very moist; 
second, that it was nearly dry and 
saturated; third, that it was superheated. 
In the first case, in order to carry the 
analysis to an extreme in that direction 
he assumed that the fluid shut in and 
compressed consisted of 75 per cent. 
water and 25 per cent. steam; in other 
words, that its quality was only 25 per 
cent. It was contrary to the assumption 
of Hirn, and might furnish a means to 
check it. 

Upon the first assumption he traced 
from the point C the adiabatic CDF, 
which at first runs below the curve 
CG DE traced by the indicator and then 
approaches it. From C to G the indi- 
cator curve lies further and further above 
the adiabatic, which represents com- 
pression as it would occur without ex- 
change of heat between the fluid and 
the containing metal. It appears, there- 
fore, that up to this point the metal is 
giving up heat to the steam, but from G 
to D the actual curve approaches the 
adiabatic, even crossing it at D, showing 
that the steam is then giving up heat 
to the cylinder walls. At G, following 
the curve of the indicator, the tempera- 
ture is 138 degrees Centigrade, and as 
the direction of the heat exchange is re- 
versed at this point, the fact is established 
that at the point G the steam and the 
cylinder walls are at the same tempera- 
ture, 138 degrees. 

“Our hypothesis would, therefore, lead 
to the conclusion that during more than 
one-half of the return stroke, at a pres- 
sure of 10,192 kilograms per square 
meter, and at a saturation temperature 
of 99.6 degrees, the water must have 
lain without evaporating on metal at 138 
degrees Centigrade. 

“It appeared equally improbable that a 
quantity of water corresponding to a 
quality of 0.25 would be entirely dis- 
seminated throughout the mass of steam, 
and even less with this steam inclosed 
within walls of a higher temperature. 

“Let us go a little deeper into the sub- 
ject and trace in the diagrams HI] K 
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the temperature of the steam along the 
indicator curve, and at HL the tempera- 
ture of the steam along the adiabatic, 
and in MNOPRQ, a diagram of which 
the ordinates measured from the base 
line MR represent at each instant the 
exchange of heat. It will be seen that 
from M to P steam will have taken up 
nearly 23% calories, which it will have 
given up between P and R in a time only 
one-third as long, since the distance M P 
corresponds to an angle described by the 
crank nearly three times that which cor- 
responds to the distance PR. 

All of this indicates the rejection of 
the hypothesis that the steam contains 
75 per cent. of water at the commence- 
ment of the compression. 
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M. Duchesne plotted the diagram of 
the variations of volume of a kilogram 
of steam operating under pressure. This 
curve met that of the indicator at. a 
certain point, beyond which the steam 
changed from a condition of superheat 
to saturation, and then moisture. It 
showed besides a maximum departure 
from that of the indicator at another 
preceding point, beyond which several 
circumstances particularly favored the 
flow of heat from the steam to the metal. 

First, the temperature of the steam in- 
creases in proportion to the compression; 
it differs, therefore, more and more from 
that of the walls. Second, in approach- 
ing the center the movement of the pis- 
ton becomes slower and slower the time 
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“Let us make another examination of 
moist steam, but assuming this time the 
much higher quality of 0.965 at the com- 
mencement of compression,” says George 
Duchesne, and he demonstrated that we 
should arrive at the same results; that 
the hypothesis was as unsound in this 
case as in the other. He then examined 
another case where the steam was dry 
and saturated, but with a tendency to 
superheat, or even with superheat of a 
fraction of a degree. In this case the 
temperature of the steam, at first a little 
high, attained and then exceeded that 
of the cylinder walls, and under these 
conditions the superheat rendered the ex- 
change of heat insignificant. 


for the exchange of heat is increased, 
and in consequence the intensity of that 
exchange. Third, beyond the point of 
maximum separation of the two curves 
as these approach, the steam tends to- 
ward a state of saturation, and on that 
account abandons its heat more easily. 
The indicator diagram shows a point of 
inflection, corresponding to a sort of break 
in the diagram of heat exchange. 

The diagram from the indicator pre- 
sents two singular points: one a little 
before the commencement of the cori- 
pression, which is an abrupt change of 
curvature, and the other near the end, 
which is a point of inflection. The 
hypothesis of Hirn renders a complete 
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account of these singularities. First, at B, 
Fig. 5, the steam passes from the state 
of saturation to that of superheat through 
rhrottling, and at the point of inflection Y, 
che pressure-volume curve of saturated 
steam meets the indicator diagram and 
proves that from a state of superheat the 
steam passes to that of saturation. As 
soon as a drop of liquid is formed on 
the walls, the condensation goes on with 
great rapidity. This, George Duchesne 
demonstrated very positively by an ex- 
periment related in a memoir published in 
July, 1899, in the Revue de Mécanique. 

His conclusions are: 

First, when in the cylinder of a steam 
engine the steam is saturated and the 
walls wet, the steam, the water and the 
metallic surface in immediate contact 
with the water become nearly instan- 
taneously of the same temperature. 

Second, if the wall is dry, it may be 
at a temperature above that of the steam. 

Talented experimenters had expressed 
the opinion that indicator diagrams could 
not be made with sufficient precision to 
confirm the deductions which Dwelshau- 
vers-Dery and George Duchesne had 
drawn from them. In response, the latter 
published in August of 1900 in the Revue 
de Mécanique a memoir explaining the 
precautions which had been taken to as- 
sure the proportionality of the abscissas 
of the diagram to the displacements of 
the piston and that of the ordinates to 
the steam pressure. 

For the abscissas with the ordinary re- 
ducing motion, with long cords which can 
whip and stretch, the objection has a real 
value, but the reducing motion at Liége 
is rigid. A system of eccentric and con- 
necting rod, geometrically similar to that 
of the crank and connecting rod of the 
engine, puts into motion a rigid shaft con- 
nected to the paper drums of the indica- 
‘ors. Means are provided on this slid- 
ing rod for the attachment of the indica- 
tor cord, which is only a dozen of centi- 
meters in length, and all distortions are, 
therefore, negligible. There does not exist 
a more positive reducing motion. With 
a vernier giving the position of the pis- 
ton at least to 0.1 of the millimeter, the 
verification of the abscissas of the dia- 
gram shows the greatest perfection that 
can be obtained in practice, it being un- 
derstood, of course, that the bearings are 
not worn and that there is no lost mo- 
tion. 

So far as the ordinates are concerned, 
the objections bear upon the accuracy 
of the springs and their calibration, and 
on the momentum of the piston and other 
moving parts of the indicator. M. Du- 
chesne explains how Dwelshauvers-Dery 
proceeded by testing the indicator hot and 
loading the piston successively with equa] 
weights, placed delicately and directly 
upon it, and then removed, each posi- 
tion of the pencil being marked by the 
pencil of the indicator. If the points 
traced in loading did not coincide with 
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those traced in unloading, or if the points 
were not all equally distant, the spring 
was rejected. For an elongation of the 
spring it was necessary to reverse this 
process, preserving the same position on 
the paper. This calibration absolutely 
independent of the scales furnished by 
the makers of the indicators was fre- 
quently renewed in order to insure 
against inevitable deteriorations. Those 
who have tested them in this way know 
how rarely the scales furnished by the 
manufacturers can be depended upon. 
As to the momentum of the piston, that 
is to say the acceleration of the masses 
of movement of the Richards indicator 
used at the laboratory of Liége, its 
influence cannot be denied. That which 
was necessary was to measure or to es- 
timate it, and George Duchesne did 
this with a laudable minuteness. He even 
measured the friction by direct weighting 
and found that altogether, weight of the 
parts, acceleration and friction, amounted 
to a difference of not more than 
0.527 millimeter in the ordinates, the 
scale being 840 kilograms per square 
meter per millimeter of ordinate. The er- 
ror could, therefore, not attain 440 kilo- 
grams per square meter, and he con- 
cluded that: “These differences cannot, 
therefore, modify our conclusions on the 
subject of the state of the steam at the 
end of the exhaust. 

“In spite of the most minute precau- 
tions the operation of a steam engine is 
never perfect. Two diagrams are never 
identical. All of them, however, lead to 
the same conclusions. What, then, is 
the significance ? 

“A theory of the steam engine, be it 
what it may, necessitates the considera- 
tion of a homogeneous fluid, and yet this 
is not the case. The state of superheat 
and the temperature of the steam vary 
in different parts of the mass. 

“But one factor is constant in all the 
points of the working mass—the pres- 
sure. One can assure himself of this by 
taking on the same paper a series of dia- 
grams at the same time that the indica- 
tor cock is closed little by little. 

“The pistons of the indicators used on 
the machine at the mechanical laboratory 
of the University of Liége had a diameter 
of 20 millimeters. The pipe which leads 
from the interior of the cylinder to the 
piston of the indicator is straight and 
smooth when the cock is open. Its di- 
ameter is uniformly 14 millimeters, with- 
out irregularities. Its length is 80 milli- 
meters. The influence of the restriction 
of the passage commences to show itself 
on the diagram when the opening of the 
cock has been reduced to one-third of its 
normal value. 

“Under these conditions the transmis- 
sion of the pressure between the steam 
cylinder and the cylinder of the indica- 
tor is surely more involved than between 
two other points. At the same moment 
the pressure is, therefore, as we have 
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already said, constant in all the points 
of the working mass. 

“Let us cite also in favor of this pro- 
position a remark of M. Anspach, Revue 
de Mécanique, August, 1899, that two 
indicators installed simultaneously on the 
cylinder and on the revelateur gave iden- 
tically the same pressures. The indica- 
tor furnishing data independent of its 
position possesses a preponderant advan- 
tage over the other instruments of in- 
vestigation, which inform us only upon 
the state of the steam that operates in 
the instrument itself. It permits us to 
arrive at a knowledge of the homogene- 
ous fluid assumed by the theory, a fluid 
which would act as does act the hetero- 
geneous fluid which really exists, and 
the information which it procures for us 
is in consequence the more valuable in 
practice and construction.” 

The part taken by the celebrated engi- 
neer Isherwood was the most illuminating 
of any in the widespread discussion that 
the experiments of Dwelshauvers-Dery 
on compression aroused. “His engine 
must be leaky,” said the inexperienced, 
because the end of the compression line 
presents the celebrated hook. In a note 
on page 647 of the Revue de Mécanique, 
second semester of 1898, Dwelshauvers- 
Dery said: “Well, this hook, which is 
not rare, is also a peculiarity of the en- 
gine which consumes the least steam of 
all the engines of the world—that in- 
Stalled by Mr. Leavitt at Louisville. The 
tests of Mr. Dean show a consumption 
of about five kilograms of steam (see 
Volume XVI, Transactions of American 
Society of Mechanical Engineers). Mr. 
Isherwood, the eminent engineer-in-chief 
of the United States navy, the most fertile 
of the experimenters of the past forty 
years, who has had in hand all my dia- 
grams, with all the details of my method 
of operation, wrote to me on the 11th of 
August, 1898—“I have carefully meas- 
ured and analyzed all the diagrams which 
you have sent me, and I declare that 
they do not show the least indication of 
leakage. On the contrary, their measure- 
ment proves that there is no sensible 
leak. I have examined them from this 
point of view, since their receipt, in order 
to satisfy any doubt upon that point be- 
fore undertaking any long calculations 
upon them.” 

After this Dwelshauvers-Dery did not 
concern himself with the accusations of 
leaks uttered with so little consideration. 
On the contrary he turned his attention 
to the interpretation which Mr. Isher- 
wood had given to the conclusions of his 
tests. This is developed in the letter ap- 
pearing in the Revue de Mécanique of 
1899, first semester, page 396 ef seq. 
It is not in the thermal action of the 
cylinder walls that one should look for 
the loss which is attributed to compres- 
sion, but in the fact that the consumption 
is considered with reference to the indi- 
cated horsepower, diminishing as the 
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compression increased, instead of to the 
absolute work which would be practically 
constant, whatever the compressica. “And 
one will find,” says he, “that be the com- 
pression more or less it will not affect 
the economy.” He added: 

“There is a practical advantage in not 
using compression from the point of 
view of the dimensions of the machine; 
on the other hand, it is practically very 
important to have a cushion of steam to 
avoid the shock at the end of the stroke. 
All practical engineers are in accord that 
compression is mechanically, not eco- 
nomically, necessary, and that it does 
not affect the economy, and this general 
opinion is sound and judicious.” In citing 
for the first time this opinion of Mr. 
Isherwood, Dwelshauvers-Dery added a 
note: “In 1883 M. Hillereau had clearly 
announced as general facts those which 
my experiments have discovered, and he 
gave to me then the same explanation 
which I found thirteen years later.” (See 
the Bulletin Technologique of July, 1898, 
No. 7, page 590 et seq. of M. Pierre 
Guedon.) On March 10, 1899, Mr. Isher- 
wood added (See Revue de Mécanique, 
1899, first semester, page 397): 

“I would add here two deductions from 
the diagram. First, with no matter what 
degree of expansion and compression, 
and no matter what clearance, there is 
neither economy nor loss in compression. 
In any case the quantity of steam com- 
pressed will reproduce on the following 
stroke exactly the work of compression. 
Second, the compression does not modify 
in any way the detrimental effect of the 
clearance. The effect of the clearance 
on the steam economy is exactly the 
same whether there is or is not compres- 
sion, or whatever the degree of compres- 
sion.” 

In the Revue de Mécanique, 1900, first 
semester, page 5, Dwelshauvers-Dery 
publishes an account of 25 tests, made 
10 without compression, 10 with 0.4 and 
5 with 0.6 of compression, following the 
views of Mr. Isherwood thus expressed: 
“If my theory is correct, experiments like 
yours made with a variable amount of 
absolute work, following the degree of 
compression in such a way that the indi- 
cated work remains the same, should 
give the same consumption whatever the 
degree of compression.” It was this that 
Dwelshauvers-Dery wished to verify by 
his experiments of 1899 which have 
shown that Mr. Isherwood was right with- 
out vitiating the results of his tests of 
1897 and 1898. The tests were not easy 
to institute, and above all it was im- 
portant to make a judicious choice of 
those which had been the most success- 
ful. There were used only those which 
sustained successfully all the methods of 
checking suggested by Hirn. 

The average consumption of steam per 
horsepower-hour indicated was as fol- 
lows: 11.116 kilograms without com- 
pression; 11.127 kilograms with 0.4 com- 
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pression; 11.273 kilograms with 0.6 com- 
pression. 

One can, therefore, say with Mr. Isher- 
wood that practically the consumption of 
steam per indicated horsepower-hour is 
materially the same, whatever the com- 
pression, when the indicated horsepower 
remains the same. 

Dwelshauvers-Dery concludes his 
memoir as follows: “The examination of 
these tables shows that the action of the 
walls increases slightly, the same as the 
consumption, in proportion as the com- 
pression is increased. The sum of the 
anticipatory and initial condensations, 
however, augments positively as 38.66, 
41.88, 43.09 per cent., according as there 
is no compression or 0.4 or 0.6 of com- 
pression. If the detrimental action of 
the cylinder walls augments thus with the 
degree of compression, there must be 
some compensation at the end of the 
count, because the favorable action of the 
walls—restitution during expansion— 
also augments with the degree of com- 
pression in such a manner that the sum, 
or definite action, equalizes itself, or 
nearly so, varying from 15.67 per cent. 
to 18.42 and 18.24 per cent. It should be 
remarked here that our engine was regu- 
lated in such a manner that without com- 
pression there was no lead, while with 
compression there was nearly one-twenti- 
eth. Our conclusion is that the indicated 
work remains the same and, the pressure 
alone varying, the degree of compression 
is, so to say, without influence on the con- 
sumption per indicated horsepower, that 
the detrimental action of the cylinder 
walls during the compression and admis- 
sion increases considerably with the com- 
pression, but that the augmentation is 
nearly compensated by the restitution 
during expansion.” 

The Revue de Mécanique, of 1901, sec- 
ond semester, has published a paper by 
MM. Armand Duchesne (brother of 
George) and Dwelshauvers-Dery on “‘The 
Laws of Expansion and of Compression 
Compared,” which presents a great deal 
of interest to those who have precon- 
ceived notions upon the subject of the 
economy of compression, and relatively 
also to the accusations of leakage, of 
which the experimental machine of Liége 
had been the subject. It commences 
thus: 

“The theorem asserting that the de- 
leterious influence of the clearance space 
is annulled by a compression to the 
initial pressure when the expansion is 
complete also is not established except 
for the case where the law of the com- 
pression is the same as that of the 
expansion. It is not applicable to steam 
engines, because in these the law of com- 
pression is altogether different from that 
of expansion, without doubt on ac- 
count of the thermal intervention of the 
metallic walls. This assertion, if not new, 
still lacks the experimental and decisive 
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demonstration which we desire to pre- 
sent here. 

“Having studied from the diagrams of 
the steam-engine indicator -the laws of 
expansion and of compression to various 
degrees and under different conditions, 
we have found that the laws of compres- 
sion are similar under all the cases of 
various degrees of compression, of op- 
eration with and without the condenser. 
with or without the jacket, and that it is 
the same with the laws of expansion for 
various conditions, but that these two 
laws differ absolutely between them- 
selves. 

“The law of expansion has been fre- 


quently presented under the well known 
form 


pv® = constant 


“This law can be verified on an indi- 
cator diagram when one knows the vol- 
ume of the clearance relatively to the 
volume generated by the piston, the po- 
sition of the line of zero pressure, and 
the scale of the indicator, and the initial 
volume V,, with the initial pressure P,, 


pv = P, VS 
whence 


“ _ (09. Po — iog. b 
log. v — log. Vo 

“For a given indicator diagram the 
values of Po and Vo are fixed and given 
by the conditions at the commencement 
of the expansion and the compression. 
A series of volumes v are then selected, 
and for each value one measures the 
pressure p on the diagram. Finally, for 
each of these terms of the series one 
calculates @, of which one traces the 
diagram. 

“The comparison of the diagrams of a 
in the case of the expansion and of 
the compression makes it very evident 
that these operations follow totally dif- 
ferent laws (see Figs. 6 and 7). The 
variations in the quality of the steam and 
those of the heat exchanges between the 
fluid and the metal lead exactly to the 
same conclusions.” 

These diagrams confirm the conclu- 
sions of George Duchesne on the sub- 
ject of the state of the steam at the end 
of exhaust, Revue de Mécanique, 1901, 
second semester. At the end of the ex- 
haust the metal is dry and the vapor 
rather superheated than simply dry. At 
the commencement of compression it is 
superheated by the effect of the work 
exerted upon it and by the small amount 
of heat which is furnished to it by the 
metal. Then comes a moment when its 
temperature attains and passes that of 
the metal, which it now begins to reheat, 
losing at first its own superheat and 
leading to the formation of a drop of 
water. From the moment of that forma- 
tion of the least particle of water on the 
metal the law of the exchanges changes 
abruptly, the exchange becoming very 
rapid. These facts afford a complete ex- 
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planation of the final hook of the com- 
pression and an absolute refutation to 
those who attribute the final hook to a 
leaky piston. 

The same paper gives the diagrams 
from the engine of the laboratory of 
Liége, compressing a condensable vapor 
and making the hook, and then noncon- 
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densable air, in which case not the least 
hook is formed, Fig. 8, which proves ab- 
solutely that the piston of the experi- 
mental engine at 
sensible leakage when the tests of Dwel- 
shauvers-Dery were made. 
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It is certain that in the study of com- 
pression one should follow the indica- 
tions of Mr. Isherwood and compare the 
consumption with the total rather than 
the indicated work. But even if this is 
done, it will be found that the compres- 
sion turns out to be expensive on ac- 
count of the exchanges of heat between 


Liége was without. 
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the 
fluid. 
The quantity of steam furnished by 
the boiler at each stroke of the piston 
diminishes in proportion as the compres- 
sion by the piston is increased, and is 
reduced to its minimum when that com- 
pression is complete; only the piston has 


inclosing metal and the working 
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the admission. Will these two effects 
cost more when it is the steam itself 
which produces them directly than when 
the piston is placed as an intermediary 
to produce them by borrowing steam or 
heat from the boiler? Intermediaries are 
always expensive, and in general it can 
be said that work is a poor method of 
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had to do for itself two things which 
the steam would in any case have done 
directly if compression had not been 
effected by the piston—that is, the work 
of bringing the steam in the clearance 
space to the pressure of admission, and 
the heating of that steam and of the in- 
closing metal up to the temperature of 


producing heat units. To take up lost 
motion and wear and to avoid the shock 
at the end of the stroke, a certain amount 
of compression is to be recommended 
and will be the more useful the greater 
the velocity of the piston; but it should 
not be carried to excess, or it will become 
detrimental to economy. 








Locomot 


A committee of the American Railway 
Master Mechanics’ Association on Sizes 
and Capacities of Safety Valves for Use 
on Locomotive Boilers, reports in favor 
of the formula 


r S 
po =o xe 
as against 
po _ 0:10266 x AS 





P 


ive Satet 


proposed by a former committee. A num- 
ber of observations have been made on 
locomotives in passenger service pro- 
vided with safety valves the combined 
outlets of which would take care of from 
3.64 to 4.06 pounds of steam per square 
foot of heating surface per hour, and no 
cases were found where the safety valves 
failed to properly relieve the boilers. The 
locomotives on which the investigations 
were made carried 200 pounds gage pres- 


y Valves 


sure, had 4231 square feet of heating sur- 
face and 56'4 square feet of grate area. 
The committee’s formula allows for the 
evaporation of 4.1 pounds of steam per 
square foot of heating surface, while the 
formula proposed by the earlier committee 
allows for 5.28 at 200 pounds gage pres- 
sure. In the formula proposed the area 
is in square inches, the heating surface 
HS in square feet and the pressure P in 
pounds absolute. 
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The Right Type of Induction 
Motor 





By R. H. FENKHAUSEN 

When considering the application of 
electric-motor drive to any type of ma- 
chine, the prevalence of alternating-cur- 
rent supply in all except the more con- 
gested districts, and the rugged simplicity 
of the polyphase induction motor will 
usually lead to the selection of this type 
of machine. 

Broadly speaking, there is but one kind 
of service to which induction motors can- 
not be adapted and that is in service re- 
quiring a constant speed other than the 
normal speed of the motor, under vary- 
ing loads. Lathes and boring mills are 
examples of this class of service; when 

















Fic. 1. FoRM-wOUND STATOR 


induction motors are used to drive them, 
speed changes should be obtained either 
by change gears or by cone pulleys. 
The questions of voltage, phases and 
frequency are usually governed by the 
available current supply and do not come 
within the scope of this article, which is 
intended to cover only the speed and 
torque characteristics of the various types 
of induction motor. 

Great care must be exercised in deter- 
mining the proper capacity of a motor for 
the work to be done, because too large 
a motor not only means a considerable 
loss of efficiency, but a far greater loss 
due to low power factor. The power 
factor of any induction motor varies with 
the load, and at partial load is very poor; 
it therefore follows that a number: of 
partly loaded induction motors have a 
very bad effect on the entire system, not 
only causing poor regulation but de- 
creasing the useful load which the gen- 
erator can carry. 

The same type of stator is used for all 
classes of induction motors, the different 
types varying only in the rotor construc- 
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tion. Different manufacturers use differ- 


ent constructions, however, and modern 
motors may be divided into two general 
classes; those with open slots and those 
having partially closed slots. 

In the open-slot construction, machine- 
wound coils, insulated before being placed 
in the slots, are used, as shown in Fig. 1. 
An insulating trough is usually placed 
in the slot to improve the insulation and 
also to prevent loose laminations from 
cutting into the coils while they are be- 
ing driven into the slots. The coils are 
held in place by fiber wedges. This type 
of construction facilitates repairs, and is 
practically preferable whenever the ne- 
cessity for continuous operation warrants 
the additional first cost. 

In the partially closed slot construction, 
the coils are hand wound and placed in 
the slots one turn at a time. Fig. 2 shows 
this kind of a stator. The taping of the 
projecting parts of the coils is done by 
hand after the coils are in place, but 
owing to the small space available it is 
difficult to make the taping tight enough 

















Fic. 2. STATOR WITH PARTLY CLOSED 
SLOTS 


to exclude the oil which is bound to be 
spilled on the windings sooner or later. 
Repairs to this type of frame are com- 
paratively difficult to make, but it pos- 


sesses the advantages of lower first cost 
and slightly better power factor. 

For industrial-plant service, the prin- 
cipal requirement is continuous operation, 
because in this class of service a shut- 
down of one hour would often cost more 
than the saving due to low first cost and 
better power factor combined. It is there- 
fore bad judgment to regard a slight im- 
provement in operating characteristics as 
of more importance than ease of repair 
and mechanical strength. 


CONSTANT SPEED AND MODERATE START- 
ING TORQUE 


For all constant-speed service which 
does not require great starting torque, 
the simplicity of the squirrel-cage type 
of rotor renders it most suitable. The 
low resistance of this type of rotor makes 
its slip at full load very low. The speed 

















Fic. 3. SLOTTED ENps OF RoToR BARS 


regulation under varying loads is there- 
fore very good. Its starting torque, how- 
ever, is comparatively low, unless a 
large starting current is drawn from the 
line, but as the characteristics of this 
type of motor are largely governed by the 
cross-section of the rotor end rings, a 
change in these rings will often improve 
the performance of the motor. A de- 
crease in the cross-section of the end 
rings will give the motor a better starting 
torque for the same current, but will in- 
crease the slip at full load and therefore 
impair the regulation and efficiency of 
the motor. Fig. 3 illustrates an expedient 
for decreasing the effective area of the 
rings, consisting of saw cuts between the 
rotor bars. Care must be taken that 
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all saw cuts are of the same depth, to 
avoid unbalancing the rotor pull. 

An increase in the cross-section of the 
end rings will decrease the slip at full 
load and improve the regulation and effi- 

















Fic. 4. STARTING RESISTANCE MOUNTED 
ON ROTOR 


ciency; but owing to the low starting tor- 
que this is not advisable except in cases 
where the motor starts unloaded and very 
close speed regulation is essential. 

There are three methods of securing 
the rotor bars to the end rings, each of 
which is meritorious for some particular 
class of service. These are bolting, 
soldering and riveting. 

For planing-mill service where heavy 
overloads are the rule, the bolted con- 
struction is best. In service of this type 
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but is quite difficult if they are soldered 
or riveted. 

For gear drives, or where there is much 
vibration, the bolted type of rotor is hard 
to keep tight, as the bolts loosen up and 
excessive heating occurs between the bars 
and end rings. The soldered type of 
rotor is well adapted for this class of 
service, except in. cases of extreme overs 
load, which might cause the solder to 
melt. 

The riveted type of construction is 
somewhat of a compromise between the 
bolted and soldered types; it is not so 
liable to loosen under vibration as the 
bolted type or to be damaged by over- 
loads as the soldered type, and it is 
easier to repair than the latter. The 
riveted construction should not be used 
where either vibration or overloads are 
apt to be excessive. 


CONSTANT SPEED AND HIGH STARTING 
TORQUE 


As the torque of an induction motor 
varies with the secondary (rotor) resist- 
ance, the low resistance of the squirrel- 
cage rotor limits its starting torque. For 
service requiring high starting torque 
combined with moderate starting current, 
therefore, the wound type of rotor is best 
adapted. Rotors of this type are “wound” 
either with copper bars or with several 
wires in parallel, connected to form a 
three-phase “star” winding, the three 
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regulation may not be too low, and suffi- 
cient resistance is inserted during the 
starting period to give the necessary tor. 
que and limit the starting current. The 
Starting resistance may be mounted on 

















Fic. 5. SLIP-RING ROTOR 


the rotor spider, as in Fig. 4, or may be 
separate from the motor. In the latter 
case the rotor winding is connected to 
slip rings, as in Fig. 5, and brushes bear- 
ing on these are connected to the resist- 
ance. 

When the resistance is mounted on the 
rotor spider, a short-circuit of minimum 
resistance is assured at normal speed, as 
no brushes, controller leads, etc., are in 
circuit after the resistance is cut out. 
There are several disadvantages in this 
method, however, the principal one being 
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Fic. 6. DISASSEMBLED PARTS OF A MILL Type MoTor 


the rotor often becomes hot enough to 
char the paper insulation of the rotor 
bars. The renewal of this insulation is 
an easy matter when the bars are bolted, 


terminals of which are connected to the 
Starting period to give the necessary 
torque and limit the starting current. The 
order that the full-speed efficiency and 


the liability of starting the motor with 
all the resistance cut out, in case the op. 
erator forgets to pull out the handle on 
the motor before closing the line switch. 
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Remote control of this type of motor is 
very difficult, because the starting lever 
is on the motor itself. 

Another objection to the location of the 
resistance within the rotor structure is the 
heat developed during the starting period, 
which adds to the operating temperature 
of the motor for awhile. This objec- 
tion, however, is not important except 
when long and frequent starting periods 
are necessary. 

When the starting resistance is ex- 
ternal to the rotor, the motor may be 
controlled from 2 distance and, as the 
line switch and resistance switch are 
usually mechanically interlocked in the 
controller, there is no danger that a 
careless operator may start the motor 
with the starting resistance cut out. The 
objection to this arrangement is that the 
contact resistance of the brushes, the 
controller fingers and the leads from the 
controller to the slip-ring brushes are in 
circuit at all times, and with the large 
secondary currents employed often 
seriously impair the efficiency and regu- 
lation of the motor, especially if the 
controller is located some distance from 
the machine. 

A short-circuiting switch may be em- 
ployed at the motor, but this renders the 
motor liable to being started with all 
the resistance cut out if the operator does 
not open the switch after stopping the 
motor. 


VARYING SPEED SERVICE 


Motors for service requiring different 
speeds are always of the wound-rotor 
type, but the character of the winding 
depends on whether the machine is in- 
tended for continuous or occasional op- 
eration at reduced speeds. 

Continuous operation at reduced speeds 
requires rotors wound to a high resist- 
ance, the winding usually consisting of 
machine-formed coils arranged like those 
of a three-phase armature. Motors of 
this type require large magnetizing cur- 
rents, their full-load slip is very high and 
their power factor, efficiency and regula- 
tion very poor. Their torque, however, 
is enormous and as torque is the prin- 
cipal requirement in service of this class, 
and the motor is usually operated inter- 
mittently, the poor operating character- 
istics do not constitute a serious objec- 
tion to its use. 

Motors designed for normal operation 
at full speed and only occasional cp- 
eration at reduced speed have wound 
rotors of comparatively low resistance, 
the winding usually consisting of copper 
bars or straps. The maximum torque of 
this type of motor is much lower than that 
of the previous type, but the power 
factor, efficiency and speed regulation at 
full speed are almost as good as those 
of the squirrel-cage motor; at reduced 
speeds they are poor. This type of ma- 
chine differs from the constant-speed ma- 
chine designed for high starting torque 
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only in the external resistance. For con- 
Stant-speed service the resistance is pro- 
portional for starting duty only, whereas 
for varying speeds the resistance is called 
upon to carry current for long periods 
and is therefore made heavier. 


REVERSING Motors 


For reversing service a motor having 
a rotor of small diameter and great length 
is necessary to minimize the disadvantage 
of flywheel effect. In Fig. 6 is shown 
a motor designed for reversing service 
in rolling mills. The type of outer frame 
that has become standard in railway 
practice has been closely followed, and 
accessibility and ease of repair are 
features of this construction. 

All reversing induction motors are of 
the wound-rotor type with the exception 
of the high-resistance squirrel-cage type 
used to some extent in crane service. 
There are, of course, many places where 
a constant-speed squirrel-cage motor with 
standard auto-starter is equipped with a 
double-throw switch to enable the motor 
to be started in either direction, but such 
equipment can hardly be placed in the 
reversing-motor class. There is also dan- 
ger that the motor may be damaged in 
case a careless operator should throw 
the reversing switch without returning the 
auto-starter to the off position, uniess the 
two are interlocked. 


MECHANICAL FEATURES OF THE LOAD 


Before selecting a motor for any given 
service, careful consideration of the me- 
chanical characteristics of the load is es- 
sential. A typica! application of motors 
requiring great care in the selection of 
the proper type and size is that of direct- 
driven fan blowers. Contrary to the posi- 
tive type of blower the power taken by 
the fan blower increases when the fis- 
charge resistance is decreased. There- 
fore a motor properly proportioned for a 
blower discharging into a pipe of one 
diameter and one length will be over- 
loaded if the discharge goes into a pipe 
of larger diameter or less length. Sev- 
eral cases have come to my notice in 
which motors driving blowers have been 
burned out by moving the blower sets 
nearer to the work, the decrease in the 
length of the piping allowing such an in- 
crease in output as to seriously overload 
the motor. In alternating-current service 
a rise in frequency may easily play havoc 
with a fan-blower motor because the 
motor speed varies directly as the fre- 
quency and the power required by the fan 
varies as the cube of the speed. A 10 
per cent. increase in the frequency (and 
consequently the speed) would therefore 
result in a 33 per cent. increase in motor 
load, which would be quite sufficient to 
cause trouble. 

When totally inclosed ‘motors are 
ordered for damp or dirty locations the 
builder makes allowance for the lack of 
ventilation by using a larger size motor, 
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but it frequently happens that motors 
rated for open-frame service are inclosed 
after purchase, and when the motor over- 
heats on its rated load, the manufacturer 
is unjustly blamed. Care should there- 
fore be used that some well meaning em- 
ployee does not place a box over the 
motor to protect it, and thus cut off its 
supply of cool air to carry away the heat. 








Protection From Lightning 


The Committee on Protection from 
Lightning (B. E. Morrow, chairman) in 
its annual report to the National Electric 
Light Association, presented at the St. 
Louis convention, repeated the recom- 
mendation, made last year, as to the use 
of pipe grounds in preference to plate 
grounds; the pipe ground is considered 
more effective, especially for line work. 
For station protection, a number of scat- 
tered grounds offer the best protection; 
these, the committee believes, should also 
be of the driven-pipe type, and if scat- 
tered, may accomplish much better re- 
sults. Some of the manufacturers of 
lightning arresters have standardized cer- 
tain methods of connecting and installing 
pipe grounds. The most common of these 
consists in driving one or more 10-foot 
lengths of galvanized pipe into the 
ground, leaving approximately 6 inches 
exposed. The ground wire is fastened to 
the pipe by soldering or by some form 
of mechanical joint. Care should be 
used to make the path to earth as direct 
as possible. 

It is important that grounds be tested 
periodically to insure their continuity. 
Particular attention should be given to 
them at the beginning of the lightning 
season and at time of protracted drought. 
Such tests should be made preferably 
from a low-voltage source of power, such 
as a lighting transformer. A pipe ground 
should have a resistance from ground 
wire to an adjacent water pipe of 15 to 
30 ohms. 

Secondary distributing lines should be 
grounded in order to minimize the danger 
from lightning to apparatus on the cus- 
tomers’ premises. 

General practice in station equipment 
shows the value of several types of 
lightning arresters working in multiple; 
for example, the multigap for ordinary 
disturbances and auxiliary-horn type for 
surges. In certain cases the use of special 
arrangements of horn arresters has ef- 
fectively passed off disturbances that 
otherwise would have been expected to 
damage seriously the standard protective 
apparatus. However, on account of the 
possibilities of this type of arrester set- 
ting up disturbances in the system, its 
general use cannot be recommended. 
This is particularly true of systems which 
are partially underground. The multigap 
arrester has been giving good service, 
particularly on moderate voltages, but has 
its natural limitations. For instance, while 
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it is sensitive and effective in taking care 
of momentary disturbances, it cannot be 
expected to discharge continuously for 
long periods, as in the case of accidental 
ground on a normally ungrounded circuit. 

The most practical method thus far 
found for protecting overhead lines from 
insulator failures and damage due to 
lightning has been by shielding them with 
grounded wires strung above them. A 
single steel cable strung well above the 
center of the operating lines, grounded 
at frequent intervals, has proved effective. 
Ground wires on either side of the line 
are probably an additional benefit, es- 
pecially near stations; but the added ex- 
pense of such construction must be con- 
sidered in each case. 

On tower lines, the overhead wire 
should be grounded at every tower, and 
on pole lines at least every 200 or 300 
feet. The pipe form of ground above 
mentioned is recommended. 

Some form of lightning rod should be 
extended several feet above the overhead 
ground wire at each of the points where 
it is grounded. Where an overhead ground 
wire is not used, it has been found that 
even a small grounded conductor, run- 
ning from a point near the top of the 
pole to the ground, tends to prevent the 
splitting of poles by lightning. 

The committee emphasized the advis- 
ability of keeping accurate records of 
all line troubles, disturbances, damage 
to protective apparatus by lightning, etc., 
and included in its report a system of 
blank forms for keeping such records. 
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Mr. Roberts’ ‘‘Shunt’’ 
Connection 


Referring to E. H. Roberts’ low-voltage 
trouble, described in the issue of May 31, 
I would like to answer the editor’s query 
as to why the tape burned off the german- 
silver shunt with an open field circuit by 
asking another: Why should an open 
shunt field circuit cause the test lamp to 
burn at full candlepower ? 

I think both Mr. Roberts and the local 
electrician mistook the series field wind- 
ing for the shunt field winding. The series 
field circuit, opening at a time of heavy 
load, would cause all the current to pass 
through the german-silver shunt, destroy- 
ing the insulation, which was not needed 
anyway. 

W. J. BAILEY. 

Bedford, Ind. 








Before offering any explanation of Mr. 
Roberts’ trouble, I would say that he is 
probably in error as to the shunt field cir- 
cuit being opened by this loose connec- 
tion, and if he makes further examina- 
tions he will ascertain that it was the 
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series field circuit which opened. The 
fact that the connection was made up of 
a copper bar 1x% inch shows that it 
was a series field terminal that he found 
unbolted, as the shunt field connections 
are usually quite small; a No. 10 or 12 
wire is generally used, this circuit usually 
taking less than 5 amperes. 

The series field winding and its shunt 
strip are in parallel, and when the bad 
connection in the series field circuit 
opened up, the current had but one other 
path, and that was through the series 
shunt strip. This, being of high resist- 
ance, no doubt became red hot with full- 
load current passing through it, and 
burned the tap. With the series field 
winding out of circuit the field excitation 
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Shunt Strip 
Fic. 1. PossiBLE CONNECTIONS OF 


at full load was not enough to produce 
sufficient flux to maintain full voltage, 
and consequently the voltage dropped. 


T. A. Legs. 
Quincy, Mass. 








Judging from the size of the machine 
(35 kilowatts at 110 volts) and the size 
of the bar connection between coils (1x% 
inch), I am of the opinion that the series 
field winding was confused with the 
shunt field winding by Mr. Roberts. In- 
stead of a loose connection in the shunt 
field circuit it was a loose connection in 
the series field circuit which finally de- 
veloped into an open circuit. When this 
occurred the machine operated as a plain 
shunt generator which will drop its volt- 
age with increase in load. It also diverted 
the entire current of the machine (which 
normally was divided between the series 
field and the german-silver shunt) through 
the german-silver shunt alone, causing it 
to overheat and burn the tape. 


P. Justus. 
Cleveland, O. 


[Substantially the same explanation as 
the foregoing has been sent us by V. L. 
Ballou, Shirley, Mass.; Adolf Bierent, 
Pleasanton, Cal.; B. W. Bissell, Lafayette, 
Ind.; H. B. Brand, Brooklyn, N. Y.; C. 
V. Glynn, Hershey, Penn.; R. James, 
Shelburn, Ind.; Ferdinand Oppenheimer, 
Baltimore, Md., and H. L. Wade, Los 
Angeles, Cal. The explanation is obvious- 
ly correct. An open connection in the 
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shunt field circuit could not affect the 
shunt strip of the series field winding un- 
less the generator were operated in paral- 
lel with others and with no fuses or cir- 
cuit-breakers. However, as Mr. Lees and 
Mr. Justus point out, it is inconceivable — 
that the shunt field winding of a 35-kilo- 
watt machine would be fitted with any 
such connection as a %xl-inch copper 
bar; this would be capable of carrying 
about 400 amperes, while the shunt cur- 
rent of such a machine could scarcely ex- 
ceed 20 amperes and would be about 6 or 
8 amperes in a machine of average effi- 
ciency. 

It seems evident that the clamped con- 
nection from which the bolt was missing 
happened to be the one to which a shunt 
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Mr. RoBerTs’ GENERATOR. Fic. 2 


field terminal and a series field terminal 
were both attached, somewhat as indi- 
cated in Fig. 1, if the connections were 
“long shunt,” as they doubtless were, 
or Fig. 2, if “short shunt.” This is 
doubtless what misled Mr. Roberts 
into thinking that the faulty clamped con- 
nection affected the shunt field winding, 
and the editorial note following Mr. 
Roberts’ letter was intended as a hint to 
this feature of the “trouble.”—EpiTor. ] 








Mr. Carlton’s Fuse Puzzle 


In the May 3 issue, E. L. Carlton shows 
a diagram of two generators connected 
in parallel and asks why the fuse blows 
on the lamp circuit when the other ma- 
chine is thrown in. 

I believe that he will find that the 
main switch jaw of the machine G2 on 
the positive side did not close at the same 
instant as the jaw on the negative side, 
and that this allowed a heavy current to 
flow momentarily around through the 
fuse F by way of the lamp circuit to the 
positive busbar. This current would also 
flow through the fuse in the lamp cir- 
cuit connecting to G2, but as this fuse is 
cold it would not blow as quickly as the 
one on G1 which was already in circuit. 
I believe that if he will examine the 
clips of the positive side of the switch on 
G2 he will find they are spread apart 
enough to allow it to close a trifle later 
than on the negative side. 


S. KIRIN. 
New York, N. Y. 
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Elementary Lectures on the 
Gas Producer* 





By CeciL P. PooLe 





A gas producer, of course, is an ap- 
paratus for making gas, and any appa- 
ratus that makes gas is, equally of 
course, a gas producer. On this principle 
an ordinary coal stove is a gas pro- 
ducer because gas is distilled from the 
fuel burned in the stove; if this were not 
true, you would have a hard time keeping 
the fire going. If you doubt this, try to 
burn a piece of pure carbon. A bottle 
of muriatic acid with a piece of zinc in 
it also constitutes a gas producer, be- 
cause it produces hydrogen gas as long 
as there is any zinc left in any of the 
acid. But this series of lectures is limited 
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Fic. 1. SIMPLEST FORM OF.GAS GEN- 
ERATOR 


to producers that make gas for driving 
gas engines; therefore, methods and ap- 





*This is the first of a series of lectures ex- 
aa | as simply as possible the “why and 
ow” of power-gas producers. The third lec- 
ture will take up the principles of converting 
solid fuels into gases. 








Everything worth while in 
the gas engine and produc- 
er industry will be treated 
here in a way that can be 
of use to practical men, 
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paratus for making illuminating gas and 
gases that are used otherwise than in 
engines will not be considered, and all 
the statements made in the lectures must 
be understood to refer only to power-gas 
producers and the gases they produce. 


THE GENERATOR 


A gas-producer equipment consists of 
at least two principal parts and usually 
more; two are absolutely necessary, how- 
ever, and the most important one of the 
outfit is the “generator.” The generator 
is practically a huge stove, in which the 
fuel is turned into gases and the refuse, 
commonly lumped under the name of 
“ashes,” is separated from the combus- 
tible parts of the fuel. The generator is 
a vertical cylinder lined with firebrick 
and provided with an opening in the top 
through which the coal or other fuel is 
deposited, just as coal is fed to the old- 
fashioned upright drum stove. Some gen- 
erators have grates to hold the fuel bed, 
much like the grate of the same old stove 
from which the generator descended; 
others have no grate, but some other 
form of support for the fuel is always 
provided. 

Fig. 1 is a sectional elevation of a 
typical gas generator and will serve to 
illustrate the general principle of gen- 
erator construction. The shell is of steel 
plate, riveted together just like the shell 
of a vertical boiler, and lined with fire- 
brick to protect the shell from the heat 
of the fire. At the bottom is a grate G 
to hold up the fuel bed and below this 
is the ashpit. At the top is a charging 
hopper into which the fresh coal is placed 
for depositing in the generator; this hop- 
per opens into a reservoir bolted to the 
top of the generator, the opening be- 
tween the hopper and the-reservoir be- 
ing always closed by a cone-shaped valve 
except when coal is being dumped into 
the reservoir. The top of the hopper is 
closed by a tight-fitting gate to prevent 
gas from escaping from the generator 
through the reservoir when the coal in 
the hopper is dumped into the reservoir 
by opening the valve. 


It will be noticed that the generator 
has no chimney, the only outlet being 
that through which the gases are dis- 
charged. This is necessary to avoid loss 
of the gases. The generator is entirely 
closed, ashpit and all, to prevent air 
from getting in uncontrolled. Two gen- 
eral methods of maintaining a draft 
throgh the generator are in use: One 
consists of forcing the air into the ash- 
pit by means of a blower, in much the 
same way that air is forced under the 
grates of a boiler by direct mechanical 
draft; the other consists of drawing the 
air through the generator by means of an 
exhauster at the delivery outlet or else 
by means of the suction of the piston of 
the engine taking gas from the producer. 
Producers supplied with air by the first 
method are called “pressure” producers 
and the others are known as “suction” 
producers. In order to distinguish be- 
tween producers through which the air is 
drawn by the suction of the engine pis- 
ton and those provided with a fan to 
pull the air through, the former are 
called straight suction producers, and 
the latter induced-draft, and sometimes 
“suction-pressure” producers. 

The gases distilled from the coal pass 
out above the fuel bed through the open- 
ing D, as indicated by the arrow; this 
opening is connected by piping to the 
other parts of the producer equipment, 
which will be described later. The air 
for supporting combustion enters the 
ashpit through the opening A and passes 
up to the fuel bed through the grate, ex- 
actly as in the case of an ordinary steam 
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Fic. 2. COMBINED ECONOMIZER AND 
VAPORIZER 


boiler, except that it is first heated and 
comes to the ashpit through a pipe in- 
stead of being admitted through dampers 
directly from the surrounding atmos- 
phere. With the air is fed some steam 
usually; one reason for this is that, i! 
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fed with air alone, the fire would become 
too hot and would fuse the ash and other 
impurities into hard clinkers that would 
interfere with the working of the genera- 
tor. 

Around the side of the generator shell 
and at several points in the top are small 
holes H, through which the conditions in 
the generator may be observed and the 
fuel bed poked down from time to time; 
these are normally closed by covers to 
prevent air from entering a suction pro- 
ducer or gas from escaping from a pres- 
sure producer. 


THE ECONOMIZER AND VAPORIZER 


When the gases leave the generator, 
their temperature is high, and in order 
to prevent the waste of the heat which 
ofl ws 
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Fic. 3. VAPORIZER BUILT IN TOP OF 
GENERATOR 


they have absorbed in attaining this high 
temperature, and also to prevent the 
gases from being delivered to the engine 
so hot, upon leaving the generator they 
are usually passed through an “econom- 
izer,”’ where some of their sensible heat 
is given up to the air that is fed to the 
ashpit. 

In many cases the economizer not only 
preheats the air with heat from the fresh 
gases, but also makes the steam that 
is fed to the ashpit with the air. Then 
it is a combined economizer and vapor- 
izer. Fig. 2 illustrates the principle of 
this form of apparatus. Within the main 
shell is mounted a concentric flue having 
Spiral ribs around the outside. The hot 
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gases from the generator pass down 
through the central flue; water fed to the 
spiral ribs is vaporized by the heat from 
the gases, and air passing down between 
the flue and the main shell is also heated 


Water Supply 


Fuel 


Reservoir 


Ashpit 
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Fic. 4. BUILT-IN VAPORIZER AND EXTER- 
NAL ECONOMIZER 


and picks up the steam from the ribs, 
carrying it to the ashpit. 

In most suction producers built in Eu- 
rope, the economizer and vaporizer are 
built into the top of the generator, as 
represented in Fig. 3. The hot gases from 
the fuel bed are supposed to circulate 
around the annular passage C and give 
up their sensible heat to the water 
through the walls of this passage; most 
of the heating, however, is evidently done 
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Fic. 1. 


through the horizontal partition between 
the fuel chamber and the water chamber. 
The air enters the vaporizer at A, picks 
up steam from the space above the water 
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and carries it to the ashpit through the 
pipe B. 

Fig. 4 illustrates a combination of ex- 
ternal air preheater with a vaporizer built 
in the top of the generator. The fresh 
gases leave the generator through the 
pipe D, which is surrounded by the air 
intake pipe and therefore delivers heat 
to the air, which enters at A A and passes 
upward to the top of the vaporizer V, 
through which it passes to the transfer 
pipe B, leading to the ashpit. Part of 
the water supply is delivered to a small 
flange F in the upper part of the air pipe 
and flashed into steam there; this is 
picked up by the incoming air. The main 
water supply is delivered to the stand- 
pipe E, which is stopped off at the lower 
end; the water is heated by the hot gases 
passing out of the pipe D so that when 
it overflows through the small pipe G 
into the vaporizer it does not absorb so 
much heat from the body of water al- 
ready in the vaporizer as it would if de- 
livered directly to the vaporizer as in Fig. 
3. Whether this refinement is of any 
real advantage in practice or not, I do not 
know, and this point is not of importance 
in the present discussion, which is in- 
tended merely to describe typical con- 
structions and explain the principles on 
which they are based. 








A New Type of Engine 


Many attempts have been made to pro- 
duce an engine operated on the two-stroke 
cycle without compressing in the crank 
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case or using an external pump. The 
result of the latest effort in this direction 
is illustrated by the accompanying en- 
gravings, of which Fig. 1 shows a vertie 
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cal section on the crank-shaft plane and 
Fig. 2 another one at right angles to the 
first; both show the piston at the bot- 
tom end of its travel. Upon the upstroke, 
air is drawn into the crank case and, in 
the case of a gas engine, a mixture of 
gas and air is compressed in the annular 
space B, between the piston and an en- 
larged extension of the cylinder, and the 
receiver D (Fig. 1), the air for this mix- 
ture having been previously admitted 
from the atmosphere by the valve C. This 
valve now delivers the compressed mix- 
ture to the receiver D. As the piston 
covers the ports S and E, the valve F 
opens, allowing the compressed mixture 
to expand from the receiver D into the 
cylinder through the check valve H until 
the compression produced by the rising 
piston balances the receiver pressure and 
allows the valve H to be closed by its 
spring. The mixture in the cylinder is 
still further compressed and at the end 
of the upstroke it is fired, as usual, and 
the expansion of the gases drives the pis- 
ton down. 

During the downstroke, the piston 
draws fresh mixture into the pump cham- 
ber B and compresses the air in the crank 
case. Near the end of the stroke the ex- 
haust port E is uncovered by the piston, 
and an instant later the scavenging port S 
is uncovered, allowing pure air to rush 
in through the transfer passage P from 
the crank case and drive out the remain- 
ing burned gases. This completes the 
cycle and leaves the cylinder filled with 
air, ready to take in a fresh charge when 
the valve A opens, after the ports E and 
S have been covered on the upstroke. 

In the case of an engine using liquid 
fuel, the pump chamber B handles air 
only and the fuel is injected into the 
admission passage at L to be picked up 
by the compressed air. when it passes 
from the receiver D to the cylinder. The 
opening / is for an igniter plug, and the 
port F in the crank case is provided with 
a check valve. The slide valves A and C 
are operated by an ordinary eccentric G. 

The engine has been named the “New- 
cycle.” It is the design of Clarence A. 
Dawley, and it is being exploited by the 
Newcycle Motor Company, New York. 








CORRESPONDENCE 


The Gas Engine and the 


Electric Motor 

The remarks of Mr. Beattie in the 
May 10 number of Power, under the 
heading “Small Gas Engines for Inter- 
mittent Service,” certainly deserve criti- 
cism and correction. Of course no one 
doubts that steam service is both expen- 
sive and troublesome, but when he says 
that the gas engine for small power work 
is superior to the electric motor he is 
evidently making an assertion based on 
preivdice rather than good judgment 
backed ty merit. He first states that 
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in one case a 10-horsepower gasolene 
engine ran on 90 cents per day for fuel. 
The average central station can supply 
current for power purposes for 10 cents 
per kilowatt-hour, which would give 
twelve horsepower for ten hours for 90 
cents. That doesn’t sound like double 
the cost of gasolene, as he says farther 
on; and when the rate is cheaper, as is 
frequently the case, the cost of electricity 
is far lower than that of gasolene. 

Next he says that a good gas engine 
has been shown to be just as reliable as 
an electric motor. Anyone with the least 
bit of knowledge of the facts knows bet- 
ter than that, for the gasolene engine has 
established a reputation for unreliability, 
whereas the motor has established its 
reputation for being always and ever- 
lastingly on the job. There is no disput- 
ing the fact that a good motor is far in 
advance of a gas engine, if suited for 
the load it carries. 

Next he cites a case in which a 20- 
horsepower motor was replaced with a 
gas engine, thereby reducing the cost to 
one-half of the cost of electric drive. This 
may mean almost anything. If his engine 
was in the natural-gas region, with cheap 
gas, it would not be surprising if the gas 
was cheaper; or if the meter measuring 
the electricity was inaccurate, the same 
result might be obtained; again, if the 
rate was based on the lighting rates, or 
was not set by someone who has had 
experience with motor business, the cost 
might have been excessive. But Mr. 
Beattie’s next statement inclines me to 
the belief that perhaps the motor was 
an antiquated affair and was not prop- 
erly suited to its load, for he says that 
the maintenance of the motor was con- 
siderably more than that of the engine. 

As a case in mind, I remember that we 
replaced a 10-horsepower gasolene en- 
gine with a 7'!4-horsepower motor in a 
machine shop not many years ago. The 
gasolene engine was in fine shape, but 
the owner claimed it was overloaded. 
Often when a rush job was on, the de- 
mand would become greater than the en- 
gine could supply and, due to the lack 
of overload capacity which all gas en- 
gines seem to have, the works would 
come to a standstill till they could reduce 
the load. On the other hand, we put in 
the 7'4-horsepower motor,. selecting a 
good make, and the shop has all the 
power it needs now, and never has to run 
any machine below its most efficient 
speed. The rate there is by a sliding 
scale, starting with 12 cents per kilowatt- 
hour and ranging as low as 5 cents. The 
shop usually gets the 7-cent rate for 
the amount of power used and the bill 
has never been more than $16 per month 
since that motor was installed, whereas 
before that it used to be about $18 on 
the average, and sometimes as high as 
$25. 


R. L. PATON. 
Franklin, La. 
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[Both Mr. Beattie and Mr. Paton are 
right in several essentials of the argu- 
ment. Mr. Paton apparently overlooks 
the limitation set by Mr. Beattie in 
specifying intermittent service, but Mr. 
Beattie’s observation as to relative re- 
pair bills is directly opposite to almost 
universal experience. An electric motor 
of good design will show much lower 
maintenance expense than a correspond- 
ing gas or gasolene engine under equal 
service conditions. On the other hand, 
electric power is more expensive than 
gas or gasolene, as a rule. Mr. Paton’s 
arithmetic is a little out; at 10 cents per 
kilowatt-hour 90 cents will buy 12 electric 
horsepower-hours, or about 10% brake 
horsepower-hours, which means 10% 
horsepower one hour, not all day. 

The monthly bill for Mr. Paton’s 714- 
horsepower motor seems to involve an 
error somewhere. At 7 cents, $16 will 
pay for 229 kilowatt-hours, or 307 elec- 
trical horsepower-hours. If the efficiency of 
the motor averaged about 85 per cent., 
the monthly output of work was 260 
brake horsepower-hours, which figures 
not quite 60 horsepower-hours per week. 
If the shop ran only 40 hours per week, 
the average output of the motor was only 
1% horsepower, which gives a pretty low 
load factor. And this is based on the 
maximum bill, not the average.—EbpiTor. | 








National Gas and Gasolene 
Engine Trades Association 


The regular semi-annual meeting of 
this association took place at the Sinton 
hotel, Cincinnati, June 14 to 16. The 
number in attendance was notably larger 
than at any of the previous meetings, and 
the program, from the preliminary ex- 
ercises to the end of the meeting, was 
varied and interesting. Abstracts of those 
of the papers presented which are of in- 
terest to readers of PoWER will be printed 
in an early issue. The titles are as fol- 
lows: 

Graphite Lubrication, by E. G. Acheson. 

Ignition in Gas and Gasoline Engines, 
by Car! Pfaustiehl. 

Gas Producers, by L. F. Burger. 

Large Gas Engines, by J. D. Lyon. 

Utilizing Waste Heat of Gas Engine 
Plants, by Prof. John T. Faig. 

Entertainment features were plentifu! 
and skilfully arranged. The prinicpal 
event was a banquet at Coney Island. 
above Cincinnati, in going to which the 
participants enjoyed a delightful trip on 
the Ohio river. 


A band concert at the Zoologica! 


Gardens was another enjoyable feature. 
Thursday afternoon was devoted to 
visiting various manufacturing establish- 
ments in Cincinnati. 
Racine was chosen as the place of next 
meeting, which will be held in December. 
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Readers with Something to Say 














Operating a Surface Condenser 
without a Vacuum Pump 


In a certain turbine plant using sur- 
face condensers, a rather ingenious 
method was employed to dispense with 
the use of the dry-vacuum pump. The 
accompanying sketch, which is almost 
self-explanatory, shows how this was 
done. 


When operating the turbine, the valve 
A is closed and B is opened. The circula- 
ing water in falling through the discharge 
pipe to the river, tends to create a vac- 
uum at the bend C as is always the case 
when siphoning water from a higher to 
a lower level. The air consequently is 
drawn into this discharge pipe and passes 
out with the water. This air entering the 
circulating-water pipe reduces the siphon- 











Practical information from 
the man on the job. A let- 
ter good enough to print 
here will be paid for. Ideas, 
not mere words, wanted. 
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When the air pump for any reason is 
out of commission, the results obtained 
in the manner described are of utmost 
value. 

The vertical distance from the highest 
point of the circulating pipe to the river 
level is in this case 48 feet. Neglecting 
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ing effect that would otherwise exist. 
The circulating pump therefore does 
more work than if the air pump were 
running. 











PIPING LAYOUT AND LOCATION OF APPARATUS 


friction, a perfect vacuum would raise 
water 33.9 feet. It is therefore easily 
seen that this method is applicable to 
any station, with similar condensing 


equipment, where this vertical distance 
is over 34 feet. 
G. J. REYNOLDs. 
Anniston, Ala. 








Moving and Raising a Steam 
Boiler 


It was a return-tubular boiler, 72 inches 
in diameter by 16 feet in length, and was 
at the railroad station about one mile from 
the boiler room. The tools and material 
employed to transport it consisted of two 
screw jacks, a sledge hammer, 40 feet of 
l-inch rope, a couple of lengths of 1- 
inch pipe 4 feet long, a number of wooden 
blocks and planks, and several round 
pieces of straight cordwood which were 
used as rollers. We first constructed a 
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Fic. 1. SKID 

skid as shown in Fig. 1, the cross pieces 
A being 6x6 inches and B of 3-inch 
planks. The boiler was rolled upon the 
skid and wedges were placed at the sides 
to prevent it from rolling off. We then 
wedged up the skid until we c-v!d place 
two rollers under it, .one at about the 
center and the other near the front. Next, 
with the help of some scantlings, used 
as levers, we rolled the boiler along sev- 
eral feet and by removing the rear roller 
and placing it under the front of the 
skid we were enabled to repeat the op- 
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Fic. 2. RUNWAY OVER STAIRS 


eration and finally land the boiler at the 
head of the stairway leading to the boiler 
room. 

A runway was constructed over the 
stairs, as shown in Fig, 2, and the boiler 
slid down the incline, ropes being used 
to let it down slowly. 

When the right location had been 
reached, we wedged up the skid until 
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the jacks could be gotten under one end, 
and then by blocking it, raised the other 
end, repeating this operation step by 
step until the boiler was at the required 
hight. We then took the lengths of 1- 
inch pipe and inserted them into the 
tubes, Fig. 3, allowing several inches to 
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Fic. 3. PLACING BOILER IN POSITION 


project from the tubes. Upon these ends 
was placed a piece of straight wood 
and a level run along its upper edge. By 
raising or lowering the jacks the boiler 
was soon leveled. However, in the longi- 
tudinal plane it was set about 1 inch 
lower at the back end. 
J. E. NoBLe. 
Toronto, Canada. 








Trouble with a Corliss Valve 


The crank-end exhaust valve on the 
low-pressure side of our Corliss engine 
recently developed a peculiar knock, and 
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finally caused the spindle to jump end- 
wise a full % inch. 

Removing the bracket and spindle I 
found the T-end of the spindle, also the 
slot in the end of the valve, to be badly 
worn; so much so that they tended to 
pass one another at every motion of the 
wristplate. The conditions of the slot 
and T-end, when taken out, are shown 
in Fig. 1. 
repair the T-end without cutting away so 
much of the metal as would weaken it 
and cause it to break later. Putting 
both pieces in the planer, they were trued 
up and a slot 1/16 inch deep by 3/32 inch 
wide was cut along each side of the base 
of the T-end, as shown in Fig. 2. Two 
pieces of iron were fitted in these slots 
and riveted onto the sides of the T, as 
shown in Fig. 3, the pieces being thick 
enough to make up for the metal planed 
off the T as well as that cut out of the 
slotted end. This job could have been ac- 
complished with a file and hack saw, but 
as we had a planer in the shop it was 
much easier to use it. 

There was considerable end play to this 
valve and a thin steel washer was placed 
on the spindle between the T-end and 
the bracket flange, to hold the former in 
the valve slot. If the T-end had worn 
enough to break or slip by the end of 
the valve, I might have had a wrecked 
engine on my hands. 

R. A. CULTRA. 

Boston, Mass. 








Repairing a Pulley 

One night last summer, the writer, who 
was then managing a lighting plant in 
Oklahoma, was called to the plant by the 
engineer on duty, who complained that 
he could not keep the main driving belt 
from running over to one side of the gen- 
erator pulley. It was found that if the 
generator was twisted slightly on its 
foundation the belt would run to the 
other side of the pulley, and repeated at- 
tempts failed to find a position of the 
machine at which the belt would stay on 
the center of the pulley. 
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at each knock the stem protruded out- 
ward. I loosened the set screw in the 
collar, slid the collar back, marked the 
shaft with a chisel, then replaced the 
collar and tightened the set screw. This 
held for a few days, but the vibration 
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A straight-edge at once revealed the 
fact that the pulley, which was of paper, 
had become so worn that it was hollow 
in the center. As it was a 90-kilowatt 
machine it would have been quite a 
task to remove the pulley and take -it to 


It was quite a problem to. 
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a machine shop to have the surface trued. 
The writer accordingly procured some 
heavy wrapping paper and some glue and 
proceeded to repair the pulley. Strips 
of the paper of varying widths were cu: 
and glued to the pulley by coating th« 
side of the paper next to the pulley with: 
glue and feeding the strips between the 
belt and pulley while the armature was 
slowly rotated in its working direction 
Different width strips were used so that 
a uniform crown might be built up, and 
the pressure of the belt served to press 
the paper smoothly onto the pulley. Six 
thicknesses of paper were found suffi- 
cient to put a crown on the pulley which 
effectually prevented any further trouble. 

The writer believes that shellac would 
have been better than glue and that any 
pulley may thus be crowned whether of 
iron, wood or paper. In fact, the driving 
power of an iron pulley would be im- 
proved by such treatment. 

G. E. MILEs. 
Denver, Colo. 








A Combination System of 
Lubrication 


Most engineers, when given the choice, 
prefer a force-feed pump to a sight-feed 
lubricator. At one plant, however, where 
force-feed pumps were introduced, it 
was discovered that the quantity of oil 
fed to the cylinders deperided very much 
upon the temperature of the engine 
room. The opening of a window would 
sometimes cause the pumps to feed so 
slow as to start the engine valves groan- 
ing. Of course this was no fault of the 
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pumps, for undoubtedly lubricators under 
the same circumstances also would have 
fed slowly. But with the latter, the fact 
would soon be discovered by the oiler, 
for each drop is visible, whereas the 
three-way cocks on the force-feed pumps 
are seldom tried oftener than once an 
hour. A combination of the two, then, 


would seem to be an ideal method of 
feeding. 

The system shown in the illustration 
has been rigged up for trial only; good 
valves will replace the cocks and the 
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scrap relieve valve, if the method proves 
successful, as it now promises. It will 
be noticed that either the pump or the 
lubricator may be used separately, the 
feed from the pump flowing through the 
pipe A, and the feed from the lubricator 
flowing through pipe B into the cylinder. 
Pipe C interlinks the pump and the lub- 
ricator, and its use, if cock D be opened. 
and cock F and valve E be closed, results 
in directing the flow of oil from the pump 
through the condensed-water pipe G and 
into the lubricator; from which, if the 
system is previously filled, it will escape 
through the sight feeds just as fast as it 
is sent over, provided the regulating 
valves H are opened sufficiently. At 
present the pump is made to feed slightly 
faster than the opening of the sight-feed 
valves on the lubricator will permit the 
oil to escape, the excess being forced out 
under the weighted disk of the needle 
valve K, which acts as a relief valve. 

Since this system was adopted, there 
has been no occasion to reset the cross- 
head plunger screws of the pump, for 
all regulation of feed is done with the 
sight-feed valves of the lubricator. The 
relief valve K must not be overweighted, 
but should open freely with the rise of 
a few pounds excess pressure within the 
oil pipes. 

K. P. EVERETTE. 
Boston, Mass. 








Diagrams from Piston-Valve 
Engine 
I would be glad to have Power readers 


criticize the accompanying diagrams 
taken from a high-speed, piston-valve, 
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compound engine. The high- and low- 
pressure cylinders are 12-11/16 and 20 
inches in diameter respectively. The 
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stroke is 12 inches. The steam pressure 
at the boilers was 110 pounds at the time 
the diagrams were taken and the speed 
of the engine was 275 revolutions per 
minute. 
Louis FREDERICKS. 
New York City. 
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Unusual Diagrams 


I purchased a steam-engine indicator 
recently and applied it to some old ele- 
vator engines which I have in charge. 
The diagrams are so out of the ordinary 
that I am no wiser now than I was be- 
fore they were taken. Perhaps some 
readers of Power can tell me what is 
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Fic. 1. 


wrong with the engines. What I wish 
particularly to know is, would it be safe 
to cut off the steam pressure ? 

The engines were built in 1863 and in 
so far as I can learn, they have never 
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been altered since leaving the shops. Each 
engine has two cylinders, the valves of 
which are operated by the same eccentric. 
The engine is reversed by a pilot valve, the 
arrangement of which is shown in Fig. 1. 
Steam is admitted through port A. Port 
E is the exhaust to the atmosphere. When 
the elevator is going up, port B of the 
cover coincides with B’ of the valve and 
the steam enters the steam chests through 
the passages as shown. The part C of the 
valve cover forms a communication be- 
tween D and exhaust port E, which allows 
steam to escape from the cylinders 
through the valve chests and passages F. 

When it is desired to start the elevator 
car down, the reverse lever throws the 
cover to the left a quarter of a turn. This 
brings part C over B’ and exhaust E and 
steam from the ends of the steam chests 
is allowed to pass out. The small holes 
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Q are opposite port D and steam passes 
through passages F to the stcam chests 
and causes the engine to reverse. These 
holes are just large enough to supply suf- 
ficient steam to start the car from a 
standing position; once the car is in mo- 
tion, gravity brings it down. 

The diameter of the cylinders is 8 
inches, and the length of the stroke is the 
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VALVE AND COVER 


same. The boiler pressure is about 80 
pounds. The engines, at full speed, op- 
erate at about 180 revolutions per minute. 

In Fig. 2 are shown two typical dia- 
grams. 


W. S. Roya. 
New York City. 








Unnecessary Heat Waste 


About fifteen years ago I was employed 
by a small electric-light company as com- 
bination arc-lamp trimmer and fireman. 
I trimmed the arc lamps in the middle 
of the day and the afternoon and fired 
the boiler from 6 o’clock to midnight. 
We had a 100-horsepower return-tubular 
boiler and a 125-horsepower Payne auto- 
matic cutoff engine. There was also a 
water wheel to help out. 

Water was delivered to the boiler by 
an injector; we did have a pump but it 
was never used. There was no feed- 
water heater. Later the company put in 
a larger engine and condenser and two 
150-horsepower boilers. In neither of 
the plants were the steam pipes covered, 
and no attempt was made to heat the 
feed water. I asked the engineer of the 
other plant why he did not cover the 
steam pipes. He said it was so hot up 
there that covering would do no good! 
It is strange that engineers and owners 
of small steam plants do not wake up 
to the fact that with a small outlay in 
money they could at least install a feed- 
water heater, and save the coal required 
to heat the feed water, which is pumped 
cold directly from well or city mains. 
There are many small lighting and 
power plants, especially in the northcrn 
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part of the State, where coal is high in 
price, in which no attempt is made to 
heat the feed water or to cover the steam 
pipes. 
H. B. BRAND. 
Brooklyn, N. Y. 








Faulty Reducing Motions 


Many different methods of reducing 
the stroke of an engine preparatory to 
taking a diagram, are a source of decep- 
tion to the engineer, much faulty valve 
setting being due to the fact that he takes 
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ATTACH CorRD 
for granted that the reducing motion is 
correctly rigged. 
As an illustration, I once had an en- 
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Fic. 2. DIAGRAM TAKEN WITH Corp Inm- 
PROPERLY ATTACHED 


gine to indicate, and previous parties had 
attached a rig as shown at A, Fig. 1, 
which although simplicity itself, is far 
from being correct. The diagram from this 
is shown in Fig. 2; it being not only un- 
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equal in cutoff, but indicating that the 
eccentric was too far ahead, thus giving 
the excessive lead and causing the points 
at BB. If I had made corrections at the 
valve gear because of these apparent de- 
fects, I would have only made matters 
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worse. But instead, I attached a sectur, as 
shown at B, Fig. 1,and without changing the 
eccentric or valve gear, I obtained the 
card shown in Fig. 3, which emphasizes 
how one can be misguided by an incor- 
rect reducing motion. 
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Fic. 4. PANTOGRAPH 


Another case is in the use of the panto- 
graph. I once saw the length of diagram 
shortened by lowering the crossbar 4A, 
Fig. 4, without changing the pin B, and 
the valves were manipulated to conform 
to this erroneous indication. After mov- 
ing the string pin one hole nearer the 
floor standard for every hole that the 
crcssbar was lowered the resulting dia- 
gram was entirely different and the valves 
had to be changed over again to conform 
to the correct motion. 

A. C. WALDRON. 

Lynn, Mass. 








Diagrams for Criticism 


The following diagrams were taken 
from a Filer & Stowell engine, running 
under a boiler pressure of 130 pounds 
and exhausting into the dryers of a paper- 
making machine, the back pressure rang- 
ing from 6 to 14 pounds. 
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Will some readers of Power kindly 
criticize the diagrams and inform me 
where I can make improvements in the 
adjustment of the engine. 

SAMUEL MOBERG. 

Merrill, Wis. 
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Unexplained Breakage of 
Follower Bolts 


Last fall our 18x24-inch automatic 
high-speed engine broke one of its 
follower-head bolts, but no damage was 
done. We overhauled it this spring and 
after running only two days anothe 
broke, but this also caused no damage 
I put in a new set of bolts and the en- 
gine ran only about a,week when an. 
other broke without warning, this time 
breaking the piston and the cylinder head. 

The piston always sounded as though 
it were loose, but upon inspection | 
found everything to be secure. We now 
have a new piston installed and that has 
a pound in the rear end sounding as 
if it were striking. 

Can anyone explain the cause of these 
breaks ? 

JosEPH HANDLEY. 

Gladstone, Mich. 








A Homemade Hydraulic Oil 
Pump 


The sketch shows a homemade oil 
pump which I have used for some time 
with very satisfactory results. 


— 

















O1L PUMP 


The pump is inserted into the head of 
a barrel and water poured in through the 
funnel at the top, thus passing down 
through the inner pipe and into the 
bottom of the barrel. The water being 
heavier than the oil displaces the latter, 
and causes it to rise in the outer tube 
and flow out at the curved spout. 

This arrangement keeps the barrel 
clean and the water prevents it from 
becoming dry. 

By making the funnel of one gallon 
capacity, a gallon can may be used to 
catch the oil without any danger of over- 
flowing. 

B. N. .-EVERETT. 


Jamestown, N. Y. 
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Questions Before the House 











Steam Liberating Surface 


The accompanying curves were plotted 
from 18 tests conducted by the United 
States Geological Survey at St. Louis in 
1904. There were two 210-horsepower 
Heine boilers; each had a steam drum 42 
inches by 21 feet, 6 inches long, which 
contained 2031 square feet of heating 
surface, 73 cubic feet of steam space, 
and 287 cubic feet of water space. The 
6-inch steam nozzle was at the front 
end of the drum and was provided with 
the usual deflection plate and dry pipe. 
A Schaeffer & Budenberg separating 
calorimeter was used in most of the tests. 
A tee was located immediately above the 
nozzle and to the pipe entering this 
tee the calorimeter was connected. 

The boilers were set inclined to the 
rear, 1 inch in 12. Considering the boiler 
to be horizontal and the drum half full 
of water, the total steam-liberating sur- 
face is approximately 76 square feet. It 
is generally conceded that the circulation 
of water is down the rear header and up 
the front one. Granting this, it is very 
evident that the effervescence of steam is 
of greater violence in the front than in 
the rear of the drum. Therefore, every 
square foot of liberating surface is not 
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Comment, criticism, sug- 
gestions and debate upon 
various articles, letters and 
editorials which have ap- 
peared in previous issues. 
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boiler pressure and quality; No. 2, the 
relation between rate of driving and 
quality; No. 3, the relation between ap- 
proximate average rate of driving and 
quality of No. 2. 

Curve 3 shows that the quality in- 
creases with the rate of driving. There 
are no very great overloads in the tests, so 
how far this deduction applies cannot be 
determined from the data at hand. A 
curve similar to No. 3 but referring to No. 
1, i.e., to boiler pressure, would be prac- 
tically horizontal. This would tend to 
show that the quality was independent 
of the boiler pressure. Since the volume 
varies inversely as the pressure, these 
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equally useful in performing its func- 
tion; that portion above the front header 
works “overtime” while that above the 
rear header is comparatively quiescent. 
It would seem then that drier steam 
could be had by placing the nozzle near 
the rear of the drum. Referring to the 
curves, No. 1 shows the relation between 


actual results are in direct opposition to 
theoretical deductions. 

The quality is probably influenced to 
a great extent by the character of the 
water and by the efficiency of the method 
of baffling. 

GEorGE C. OLMSTED. 

Crystal Falls, Mich. 


Indicator Cord Hook 


In the April 26 issue there is an article 
on the above subject by John Bailey in 
which he shows sketches of a “common” 
and an “improved” cord hook. After hav- 
ing tried a great many forms of hook, it 
is my belief that Mr. Bailey would get 
much better results if he turned his atten- 
tion to devising a hook that could be 
attached at the “in” end of the stroke 
instead of at the “out.” 

As Mr. Bailey states, a very strenuous 
time can certainly be had with the indi- 
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INDICATOR-CORD COUPLER 


cator cord when you miss fire in trying 
to connect, with the cord pulled out the 
length of the stroke, as is necessary with 
the “improved” hook. By hooking c. at 
the in end of the stroke, there is no dam- 
age done if you do not connect; you sim- 
ply try again. It does a reducing wheel 
no good to take in two or three feet of 
cord with a bang and sudden shock which 
is almost sure to happen if you let go 
a shade late or early in trying to hook 
on at the out end of the stroke; that is, 
unless the crosshead attachment gathers 
in the flying cord and tests its tensile 
strength. 

With equal practice a beginner will 
learn to hook on at the in end of the 
stroke just as easily as at the out if he 
uses a little horse-sense in shaping the 
hook. In addition, there is no risk of 
wrecking the reducing wheel in the event 
of the cord being extra strong. 

For years I have been on the lookout 
for a cord-coupling device on the mar- 
ket, and never having seen one advertised, 
I came to the conclusion that there were 
none for sale. 
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The accompanying figures represent 
one that I am making after having tried 
some experiments as to piston speed, 
vibration, etc. The coupler consists of 
two pieces, the socket, Fig. 1, for clamp- 
ing to the crosshead attachment on the 
engine, and the V-shaped spring, Fig. 2, 
to the end of which the indicator cord is 
secured. The socket piece has a small ob- 
long hole in the bottom shown at S in Fig. 
1, into which the bottom of the wedge 
bolt B of Fig. 2 fits when coupled to- 
gether. The slight compression of the 
spring piece will serve to hold the two 
members of the coupler rigidly together. 
The figures show plainly the tapered 
shape of the two parts for the purpose of 
making the entrance of the one into the 
other easy at high speeds. 

To make a connection the latch spring 
is held in line with the socket piece, which 
has been clamped onto the crosshead. 
The spring is moved forward until the 
socket rides onto it far enough to en- 
gage the wedge bolt. To uncouple, the 
hand is slid along the string until it 
touches the spring. A quick upward pull 
at the in stroke will then disengage the 
coupler. 


J. A. CARRUTHERS. 
, Bankhead, Alberta, Canada. 








Wedge Bolt Troubles 


Referring to my letter, “Wedge Bolt 
Troubles,” printed in the April 26 issue 
of Power, the accompanying figure will 
show how such a connecting-rod end is 
used. 

It is readily seen how brass B is con- 
nected to the main eccentric rod, thus 
giving travel to the main valve. 

The front brass or A is connected to 
pin A, giving motion to the rocker. 

The cutoff valve is worked from the 
same rocker by means of a rocker shaft 
and arms. 
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I think the sketch will show very clear- 
ly how the rod is used. I may add that 
it is used on a Buckeye engine, the speed 
of which is 257 revolutions per minute. 

FRANK W. BELLINGER. 

Havre, Mont. 
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Theory and Practice 


The letter by Mr. French on the above 
subject in the issue of May 31, touches 
me on a tender spot. I believe that it is 
true that technical graduates suffer need- 
lessly during their first years in the open 
and that as a result the community at 
large suffers. 

It is a common statement that a graduate 
must lose 75 to 100 per cent. of what 
he has learned before he is worth any- 
thing. If this is true, then there is some- 
thing wrong with the college faculty that 
persists m offering a curriculum of which 
three-fourths or all is worthless. I, for 
one, do not think that it is true, though 
I did believe it five years after I re- 
ceived my sheepskin at one of these 
schools. The trouble is this: 

Boys graduate from college at 21 or 
22 years of age, crammed full of useful 
knowledge and youthful spirits. The 
knowledge has a positive value, the youth- 
ful spirits have a negative value. The 
youthful spirits have to wear off before 
the knowledge will be given a show. This 
takes, on an average, three years after 
leaving school. A post-graduate course 
does not decrease the length of the three 
years by more than a week. Can one 
wonder if the boy whose chief pleasure 
has been that of chasing his nose around 
a four-lap track or another whose prin- 
cipal aim in life has been to carry a 
certain egg-shaped object where someone 
else did not want it takes time to de- 
velop into an engineer concerned with 
questions of profit and loss? Is it strange 
that a young man whose method of rais- 
ing money has been to write home to 
“Dad” finds it difficult to realize how 
much mental concentration it takes to 
make a dollar? 

As a matter of fact, during the three 
years or so that our average young man 
spends in gradually sinking to his level 
he may likely forget a lot of things that 
are not pertinent to what he is immediate- 
ly concerned with. 

Every technical school in the country 
is studying this problem, which may be 
stated as the problem of getting boys 
to take upon themselves responsibility 
and to work actually rather than to play 
at working. Just as long as a boy in the 
senior class of a college can take a 
partially completed problem up to a 
teacher and ask if it is right so far, and 
as long as he can leave problems at 
home on the piano and be allowed to 
bring them in next day, he cannot be 
expected to go out in the world and stand 
without crutches. How to put a young man 
on his own responsibility is an easy 
task for an employer. He simply puts 
him onto a job and if he does not make 
good, discharges him. The schools reject 
so large a proportion of those whom they 
admit that it would seem radical to sug- 
gest any more drastic measures. At the 
same time, it seems to me that a more 
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Strict policy in this respect would pro- 
duce amongst the student body a more 
keen appreciation of what they are in 
school for and in the end increase the 
percentage of graduates. 

Another difficulty lies in the gradual 
transition from preparatory to technical 
schools, with the consequent adherence 
to the traditions of the preparatory 
schools. If the upper classes could be 
isolated from the lower and given en- 
tirely separate instructors, hours and en- 
vironment, it might be possible to pass 
this disagreeable three years in school 
and graduate a young man ready to step 
into his place in the world without the 
necessity of forgetting that knowledge for 
which his employer most needs him. 

E. F. HENRY. 


Worcester, Mass. 








Never Open or Close a Stop 
Valve Suddenly 


All rules have their exceptions. There 
is that old, reliable rule which we have 
heard so often: “Never open or close 
a stop valve suddenly.” One brother re- 
ports that he once was reprimanded by 
an old engineer for putting this rule into 
practice in connection with a _ blowoff 
valve. 

It used to be a mystery to me how me- 

















LOCATION OF VALVES 


chanical engineers could have the nerve 
to write in big, bold letters: “Never open 
or close a stop valve suddenly,” and 
then install, for a boiler blowoff, a cock 
which requires only a quarter turn to 
close it, and which usually fits so tight 
that when sufficient pressure is applied 
to move it at all, it will close completely. 
And yet I have never seen a blowoff 
cock give way under the action of water- 
hammer. 

To produce waterhammer two things 
are essential, weight and motion. In a 
water pipe the weight of water depends 
upon the length of the pipe. The figure 
represents a line of pipe carrying water 
at a rate of 200 feet per minute. Sup- 
pose that the valve A were suddenly 
closed, it is obvious that it would be sub- 
jected to a tremendous blow. But such 


would not be the case in closing the valve 
B for the reason that instead of 405 feet 
of water, we have only 5 feet now to 
deliver the blow. 

This is similar to the boiler blowoff 
which is located in close proximity to the 
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boiler. Why not, then, close this valve 
quickly to prevent scale from being 
caught on its seat and keeping it from 
seating properly ? 

Suppose we -eep in mind our iron- 
clad rule: “Never open or close a stop 
valve suddenly,” but modify it slightly 
by the following: “Always close a blow- 
off valve quickly.” 

J. M. Row. 


Fort Monroe, Va. 








Colors for Station Piping 


I read with considerable interest the 
recent articles in PowER on painting pipes 
in different colors to distinguish them. 
I have had in use for the past two years 
in factory work a system of colors for 
pipes and as I had no precedent to go by 
I adopted the following method: 

All high-pressure pipes were of a solid 
color, including fittings; the returns from 
these pipes were painted the same 
color, but the fittings were given a color 
decidedly sharp in contrast. 

In industrial work many additions are 
needed to those for regular power-house 
piping; therefore, it was necessary to 
have a considerable number of easily 
distinguished colors. 

Bright colors in waterproof paint were 
selected; a partial list is given below. 

As steam pipes were covered with as- 
bestos in white, little change was neces- 
sary for steam piping. 

High-pressure steam pipes and fittings, 
white. Low-pressure and exhaust-steam 
mains: pipe, white; fittings, black. High- 
pressure hydraulic systems: pipe and fit- 
tings, yellow. Low-pressure hydraulic 
system or returns from high-pressure sys- 
tem: pipe, yellow; fittings, bright red. 
Fire and sprinkler systems; pipe and fit- 
tings, bright red. City gas; pipe and 


fittings, brown. Producer gas: pipe, 
brown; fittings, white. City water, bright 
green. Circulating or cooling water re- 


turns, dark green. Hot-water and boiler- 
feed lines, bright blue. Blowoff lines and 
trap returns: pipe, bright blue; fittings, 
red. Fuel-oil lines, black. High-pressure 
air: pipe and fittings, gray. Low-pressure 
air for spraying oil in fuel-oil burners: 
pipe, gray; fittings, black. Other colors 
to suit conditions were added without 
confusion to this plan, when needed. 

I should be glad to have some method 
of painting pipes adopted as a standard 
by the American Society of Mechanical 
Engineers and approved by other so- 
cieties. This would gradually be adopted 
as standard practice for all factories and 
power houses. I am glad that this mat- 
ter has been brought up and I hope that 
it will be pushed by all engineers until 
some satisfactory method is adopted. 


W. N. McKee. 
Chicago, Ill. 
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Blowoff Tank 


Referring to “Accident to a Blowoff 

Tank,” in the May 17 issue, it looks as 
though the blowoff valve had been opened 
too quickly, and because of the outlet 
pipe being too small as compared with 
the inlet pipe, the cover of the tank flew 
apart. It seems to me that the construc- 
tion as illustrated would not meet with 
the approval of any engineer who had 
given the matter any thought. Al! of the 
pipes are of the same size, which does 
not give the tank a chance to free itself 
as quickly as it should and otherwise 
would. The outlet pipe should be con- 
siderably larger than the inlet, and so 
also should the vent pipe be larger than 
the inlet. 
* The blowoff valve should never be 
opened suddenly, for by so doing an ac- 
cident is possible with a tank of approved 
design. Although the tank in question 
was not all that could be desired, yet the 
accident might not have occurred had 
the proper proportion been employed in 
the pipe sizes, and had the cover been 
strengthened by ribs as in the case of a 
cylinder cover of an engine. 


CHARLES J. MASON. 
Scranton, Penn. 








Applying Patches to Boilers 


The article in Power for May 24 on 
“Applying Patches to Boilers,” while con- 
taining some well known facts often di- 
lated upon, has some statements that may 
be questioned. The writer states that 
patches are provided because a certain 
part has deteriorated to the extent that 
economy in the generation of steam is 
impossible. As a matter of fact we patch 
boilers not for the above reason but for 
the sake of safety. A patch does not im- 
prove the economical operation of a boiler 
and to some extent may give the opposite 
result. That return-tube boilers may bag 
on account of foreign substances prevent- 
ing transmission of the heat from the 
plate to the water is as trite as the 
weather topic. But bulges or bags may 
now and then be found that are not ex- 
plainable by the theory of foreign mat- 
ter, as any boiler inspector of a few 
years’ experience will certify. 

Granting, however, a bag on a fire sheer 
of a horizontal tubular boiler and that 
someone qualified to pass on same has 
decided that it must be cut out and a 
patch put on, we would want more exact 
information than is given in the article in 
question. Say it is necessary to cut out 
a section of the plate for a distance of 
20 inches from the girth seam, that 20 
inches to be measured on a line parallel 
to the axis of the shell. Say the longi- 
tudinal seams are butt joints of 87 per 
cent. efficiency and that the patch must 
have an efficiency of almost this amount 
and be single riveted. In 90 per cent. of 
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the horizontal tubular boilers the patch 
will be on the sheet over the fire where 
the temperatures vary the most and 
range the highest. Certainly, the work- 
manship, including the layout, must be of 
the best, else renewal will be needed in 
a short time. To lay out and put on 
properly a patch at this point and have 
a tight, durable job is the work of a 
skilled boilermaker but, of course, the en- 
gineer should understand the details in 
order to know a good from a poor job. 
To begin with, the patch must go inside 
of the shell to avoid having a pocket 
for the collection of scale and also in 
order that the pressure bearing on the 
patch will be carried by the shell plate 
and not by the rivets. An outside patch 
is a mean one to keep tight. Assume 
the shell plate to be of 3%-inch steel and 
the rivet holes to be 13/16 inch in diam- 
eter at the girth seam, the pitch of same 
to be 2'% inches, the distance from the 
center of rivet holes to the edge of plate 
135 inches and the total lap 2,% inches. 
The patch should be riveted. the same way 
except, perhaps, a trifle more lap at the 
calking edge of the shell plate. Lay out 
on the plate a line from center line of 
rivet holes 20 inches long and center 
punch the ends of the line, having it 
parallel to the axis of the shell. From 
the intersection of this line with the girth- 
seam line strike a half circle of 20 inches 
radius. This should bring the patch up 
out of the bottom in order that the rivets 
at the end of patch toward the girth 
seam, which must embrace three thick- 
nesses of plate, will be out of the fire 
as far as possible and the inner heads 
will be in a vertical position rather than a 
horizontal one. These two rivets are the 
most difficult to keep tight of all on the 
patch and the higher they are located the 
better is the durability. 

Next, the defective plate must be 
trimmed out along the lines laid out. 
Then, the rivets are cut out at the girth 
seam in the affected section, including a 
few beyond the patch line. This done, the 
pitch-line circle is drawn on the plate, it 
being brought in or out where it touches 
the girth seam in order to have it in 
line with the rivet hole at each end. With 
a compass set for 2% inches the rivet 
holes are laid out on the plate on this 
line. In doing this, start from each end 
and work toward the midlde with a view of 
having the wide pitch, if any, at that point 
instead of on one side. Laid out on the 
above line we will have 16 rivets from 
the girth seam to the center line of the 
patch. Now, if this patch were a square 
one 20 inches long plus the distance to 
the pitch line, it would take 10 rivets 
and the efficiency of the joint would 
be, say, 56 per cent. But, owing to the 
curve, it requires 16 rivets to this line 
and it follows that the efficiency equals 


16 x 56 + 10 = 89 per cent. 
Hence, the efficiency of the joint equals 
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or even exceeds that of the butt joint. 
We may vary the curve in order to suit 
local conditions but this is a general and 
a safe rule in laying out patches. 

The plate is now screw-punched for the 
rivet holes and in doing this it is best 
to have the punching % inch below size 
in order to ream out true. Now make 
a paper templet of the proposed patch, 
springing the sheets apart where the 
triple lap will come to mark off the holes 
correctly. Go to the shop and roll up 
a piece of plate and cut to fit the tem- 
plet. Drill the rivet holes carefully and 
scarf the end corners down neatly. Place 
the patch in position, bolt it up well, ad- 
justing to fit, and ream out the rivet holes 
to a neat fit all around after the patch 
is well shaped and fitted. When it comes 
to riveting, it is better to have a good 
holder on the inside of the boiler than 
to use a long bar and fish the rivets 
through the holes. This matter of fishing 
hot rivets is a last resort and should not 
be tolerated when a man can get directly 
at the job. Grant then a holder on the 
inside. With a supply of 34-inch bolts on 
hand bolt up solidly every other hole 
and rivet up with two good riveters who 
continue driving until the rivet has “set.” 
The job is finished by chipping and calk- 
ing. Of course, special attention is given 
to the rivets through the triple lap at 
the corners where this lap is liable to 
give trouble owing to its thickness. 
The formed rivet heads properly done 
will be as strong as the mill heads, and, of 
course, will be steeple shaped. 

If it is necessary to patch a sheet away 
from a circular seam the same general 
directions will serve. The patch, of 
course, being semi-circular along the line 
parallel to the axis of the shell, its effi- 
ciency is easily determined by the num- 
ber of the rivets in the circular end and 
by the number that would have been 
used in a straight line, the pitch and rivet 
holes being the same in each case. In 
some cases, “diamond” patches are used. 
An instance will explain. A 72-inch by 
18-foot boiler with a 3-inch blowoff pipe 
attached to a flange on the rear bottom 
sheet bagged at the rear end, the pipe 
letting go. The bag was 26 inches long. 
The affected metal was cut out from the 
back head to the girth seain, taking in 
four rivets in the girth seam and 20 in 
the rear-head seam. A _ single-riveted 
patch was put on with a flange on it for 
the blowoff pipe. The efficiency of the 
joint was above that of the longitudinal 
seam. 

In regard to fire cracks at girth seam, 
and repairs to same, in practice no one 
trims the plate down as shown in Fig. 
8 of the article in question, for the 
reason that it is not practical or possible 
to do this. The aim is to strengthen not 
weaken a seam. If fire cracks leak, cut 
out and ream the holes true. Drive an 
overlap rivet to cover the crack. With a 
horizontal tubular boiler, the stress on a 
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circular seam is low. Take a 72-inch 
shell under 100 pounds pressure. Then, 
Radius < pressure = Stress 
on the shell along a line parallel to the 
axis. The stress on the circular seams 
equals one-half of the above value or 
1800 pounds. But the tubes take up 
about two-thirds of this; hence, the stress 
is about 600 pounds per square inch or 
one-sixth of that on the longitudinal scam. 
To keep the cracks from leaking, spring 
arches, if possible, to protect the seams 
from contraction. When necessary to 
patch, use a ribbon-shaped patch at least 
9 inches wide. A narrow patch will give 
more trouble through lack of room to 
“breathe.” Locate this patch well up on 
the side, as described, with semi-circular 
or “horse-shoe” patch. 

As for using paper as a gasket, in an 
experience of 40 years, I never met with 
a patch so poorly laid out that it re- 
quired paper or red lead on the fire sheet. 
Patches in the steam dome of a boiler 
have been put on with copper gaskets 
(annealed), leaving the edge for calking. 
Cast-iron fittings riveted on top were 
often put on with such gaskets, but with 
forged-steel flanges gaskets are unneces- 
sary. 

Another statement in the article may 
be challenged, namely, “‘As long as the 
one side is directly in contact with the 
water it will never become overheated.” 
I have inspected vertical boilers, Hazle- 
ton type, in which were found bulged 
plates above the grates and below the 
tubes and these were not chargeable to 
scale, low water, or foreign matter, but to 
the generation of steam being so rapid 
that the water was forced away from the 
sheet, permitting local overheating with 
resultant bulging. This is well known 
among men familiar with this boiler and 
others of similar design. The remedy 
is a course of firebrick around the shell 
up almost to the tubes. 

T. T. PARKER. 

New York City. 








In the issue of May 24, H. S. Jeffery 
says some things on the subject of boiler 
patching which merit mild criticism. As 
a whole, the article is a series of plati- 
tudinous statements of self-evident facts, 
careless misstatements and a mixture of 
the two. 

It would be interesting to have a few 
questions answered by the author. 

How can a patch improve economy in 
the generation of steam ? 

Do boilers ever get full of mud or 
scale ? 

Is not a boiler safe from overheating so 
long as the scale-forming matter can be 
kept in the form of mud? 

How can the efficiency of the single- 
riveted joint of any of the patches shown 
be made equal to that of the double- 
riveted longitudinal seam as he says is 
necessary ? 





June 28, 1910. 


“Horseshoe” and “diamond” patches 
may be designed with a single-riveted 
seam of 80 per cent. or more efficiency, 
but there is nothing in the article that 
hints at the method of doing this. 

When a man says anything in the 
technical press for the purpose of giving 
instruction or imparting information, his 
language should be both exact and in ac- 
cord with current practice. It is hardly 
necessary to call attention to the fact that 
this article falls short of these require- 
ments. 


THOMAS HUGHES. 
Saugus, Mass. 








Safety Appliances 


C. E. Granfield, in the May 31 num- 
ber, criticizes H. R. Rockwell’s article in 
a previous issue about safety appliances. 

Mr. Rockwell is undoubtedly correct as 
no safety appliance is of any value un- 
less it has a reasonable amount of care 
and attention. One should not suppose 
that merely the word automatic on an 
article will make it proof against all 
ills. Some of the old timers kick at 
the safety water glass and column; this, 
however, does very little harm to the 
merits of the column. Safety water col- 
umns get scale in them, on the rod, float 
and connections, and give trouble and the 
remedy is the same as in the case of 
the dirty boiler, namely, keep them clean. 
Sometimes floats will leak and fill with 
water, but how much time does it take 
to take the column apart and fix the 
float; not very much I am sure. 

The water glass of which Mr. Gran- 
field speaks may have been broken dur- 
ing the night when there was little steam 
in the boiler and for this reason prob- 
ably did not cause enough commotion to 
make the safety appliance work. Or pos- 
sibly the valve was full of mud, the re- 
sult of not being blown out often enough. 
I have known pet cocks to be on glasses 
and not used at all, the large valve on 
the column being relied on to clean the 
entire column. 

Don’t kick too soon about that word 
automatic. Where would our engines be 
today if it were not for the automatic 
governor? Even here, at certain times, 
it takes a liberal amount of work and 
coal oil to make the governor do its job 
right. 

To those brothers who have trouble 
with dirty boilers where the mud is soft 
and likely to cause foaming, I would 
recommend the use of a skimmer. If the 
hoss won’t buy one, they can make it 
themselves. With a little extra work 2 
good skimmer can be rigged up and it 
will do away with a lot of extra boiler 
cleaning. 


L. L. SCHEIDNER. 


Marysville, O. 
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An Early Suggestion of the 
Low Pressure Turbine 


In view of the recent development and 
success of the low-pressure turbine the 


following suggestion which appeared 
editorially in Power for July, 1903, is 
interesting: 


Since the turbine is less efficient than 
the reciprocating engine in the early 
stages of expansion, but is capable of 
carrying the expansion practically to so 
much greater an extent, the idea sug- 
gests itself that the turbine might be used 
to replace the low-pressure cylinder of 
a compound engine. This would mitigate 
the loss. from internal condensation, as 
all the heat which goes into the first cyl- 
inder, with the exception of that lost by 
radiation and converted into work, must 
pass to the receiver and would be avail- 
able for use in the turbine through the 
lower temperature range. Great ratios 
of expansion would be available and the 
enormous cylinders necessary for even 
the limited ratios now attained would be 
avoided. The simplicity and compactness 
which are such attractive features of the 
turbine would be, however, in a measure 
sacrificed, as would the particularly ad- 
vantageous use of superheated steam and 
the avoidance of oil in the condensed ex- 
haust. 








Water Hammer in the Early 
Morning 


The attention of readers of Power has 
been recently directed to those power- 
house accidents which are particularly 
liable to happen at the time when the 
plant is ready to start up. The interest 
which has attached to these discussions 
prompts a further review of the dangers 
surrounding the changes from the cool 
night conditions of the steam pipe in a 
large factory plant to those of heat and 
pressure when power is called for. ” 

A normal set of conditions will be 
assumed for illustration, where the shut- 
down of the evening before took place 
at six o’clock. The main pipe from the 
boilers comes from a battery of good size, 
with curved branches from each boiler 
taking into well designed fittings on the 
main line. The !atter will be called four- 
teen inches in diameter, well drained by 
drip pipes. Each boiler has its own stop 
valve on its branch. When the engine 
throttle was closed, the boiler stops were 


closed shortly thereafter, and the Urips 
opened. The boiler fires were banked, 
and steam is to be raised to working pres- 
sure in the morning with the stops closed 
so aS to minimize the condensation in 
the piping and the loss of coal and heat 
through the escape of steam vapor 
through the drips. The conditions will be 
recognized by a great many as usual and 
by no means improper or unsafe. The 
pressure in the pipe line falls to that of 
the atmosphere through the open con- 
nections of the drips, unless a boiler stop 
is leaking faster than the steam can get 
away. The temperature of the metal in 
the pipes falls with the pressure, since 
the steam vapor at a low pressure has 
very great avidity for heat and will ab- 
stract it with great rapidity, as in the 
phenomenon of heat flow to the exhaust 
and internal condensation in a steam cyl- 
inder. 

In the morning, the boiler tenders have 
raised heat and pressure in the boilers, 
and from some one of them the stop 
valve is to be opened to warm up the 
pipe, fill it with hot dry steam and later 
establish pressure at the engine throttle. 
The danger to the boiler of a reckless 
bravado or a careless ignorance in rapidly 
opening such a stop valve has already 
been reviewed. The sudden release of 
restrained pressure when the hot steam 
rushes at high velocity into the cool pipe 
produces a phenomenon of sudden boil- 
ing of the water at high temperature, and 
if this is concussive enough, the boiler 
may rupture under the stress and an ex- 
plosion follow. But what happens in the 
line of pipe ? 

The pipe is first cool enough to con- 
dense the steam, lowering the pressure 
below atmosphere for a few seconds. If 
the drips are water-sealed in the drain- 
age lines, or if the main drip pipe is full 
of water, the pressure of the atmosphere 


- will start a flow of water backward or in 


the reverse or wrong direction through 
the branch drips, adding to the volume 
of cool water in the main line, and in- 
creasing the quantity which the drips 
must get rid of as fresh steam keeps 
coming along. In a few moments, how- 
ever, the supply of steam raises the pres- 
sure enough to send condensation out at 
the rate determined by the size of the 
drips, and the pipe begins to warm. But 
the end furthest from the supply of the 
hot steam still remains the coolest; and 
if it be assumed that the drips are of 
niggardly diameter, or the steam traps 
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are sluggish in getting to work, there will 
be an accumulation of condensed water 
in concentric fittings, or in the sags of 
badly graded or poorly supported spans 
or where the building has settled. What 
will these pools of hot water do, as 
the steam rushes over their surfaces 
on its way to the far cool lengths of 
pipe ? 

There may four things happen, accord- 
ing to the conditions; and these may 
happen singly or together. If the water 
mass is small and of large surface com- 
pared to its mass, the rushing steam 
ruffles and ripples the surface, and if the 
water is hot enough, it vaporizes either to 
a gas or to a mist and is entrained for- 
ward harmlessly with the steam current. 
In other words, the pool is dried up by 
the steam, and the latter is moistened 
only, to a degree which matters little. 

If the mass of water is larger and cool, 
and with a good contact surface, the sec- 
ond condition presents itself when the 
incoming steam is condensed by the water 
in the pool. The first consequence is the 
lowering of pressure locally and a higher 
velocity of steam in the pipe leading from 
the boiler to the point where the water 
lies; the second is the higher heating of 
the water there. Both of these conse- 
quences tend to establish the third set of 
conditions, where the mass of the water 
is tco great to be subdivided or vaporized 
and where the velocity of the flow of 
steam is sufficient to lift the water bodily 
and send it forward as a mass of some 
concentration. Such mass yields re- 
luctantly to any change of direction of 
its flow; and at an elbow or a tee or at 
a valve it fetches up with a sudden arrest, 
comparable to a hammer blow. The mass 
of water concerned and its living force 
determine the energy of the blow, which 
ranges all the way from the click click of 
an upholsterer’s hammer in the small-pipe 
radiators of a heating system to the 
massive sledge stroke of a stone breaker’s 
maul in a power-plant system. 

Cast-iron fittings go down before such 
a sledge blow like so much glass. 
Lap-welded pipe splits along its sides. 
Flanges crack radially through the bolt 
holes; gaskets go out like hail; valve 
seats fail, stems bend. It is almost safe 
and true to say that nothing can stand 
up against these stresses, if the mass of 
water and the velocity of steam current 
were together sufficiently adjusted to each 
other. 

Water hammer can also be expected in 
the early morning from a fourth set of 
conditions, where it becomes the concus- 
sive ebullition of the laboratory, and a 
bumping occurs. The mass of still or dead 
water had become gradually heated, and 
is now at a point when it is ready to 
form steam if the pressure is lowered, 
but cannot vaporize at the existing pres- 
sure. The condensation phenomenon of 
the second set of conditions lowers the 
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pressure; whereupon the mass of highly 
heated water bursts into vapor at the 
lowered pressure, and either the reaction 
or the impact of the lifted water gives the 
blow to the pipe, with its stresses and its 
dangers, as in the case of the boiler shell 
formerly discussed. 

These sets of conditions, of course, be- 
long only to the early morning at the 
power plant because they are naturally 
there at that time. They may occur at 
any hour at which the temperature 
changes occur suddenly. They belong to 
the steam-power plant and not to the in- 
ternal-combustion system. Their _ pos- 
sibility points to the excellent safeguard 
which is presented in many designs of 
gate and stop valves in which a by- 
pass connection of small diameter and 
with its own valve controlling it, en- 
ables pressure to be let on from the 
high side to the lower only as fast as 
it can be established through such a 
small pipe. 








Edison Company Gets New 
York Police Headquarters 
Building 


It is announced that the New York Edi- 
son Company has secured a contract for 
lighting the new Police Headquarters’ 
building. This building is equipped with 
a lighting and heating plant said to have 
cost in the neighborhood of $80,000. 

Every engineer knows that where steam 
must be made for heating it costs very 
little more to make it at high pressure, 
run it through engines and heat with their 
exhaust. In a large building in New York 
314,367 pounds: of coal were used the 
last five days in February and 316,329 
the first five days in November. In October 
the engines were not run. They were start- 
ed up November first and developed in the 
five days under consideration 49,815 kilo- 
watt-hours of electrical energy with a 
difference for the whole five days of less 
than a ton of coal whether the engines 
were running or not. This condition ex- 
ists throughout the heating season. A 
few degrees of difference in the tempera- 
ture has a greater effect upon the coal 
consumption than any demand for light. 
Condensing turbines of the largest size 
and greatest efficiency cannot produce 
current for so little money as a cheap 
slide-valve engine when the latter is 
charged only with the additional cost over 
running the plant for heating only. 

In computing the total cost of power 
production the interest on the investment, 
depreciation and other standing charges 
must be taken into account. But in this 
instance the money is already spent, the 
plant is there; standing charges must be 
paid upon it whether it runs or not. 

Evidently it was not engineering argu- 
ment that shut down this isolated plant. 
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Engineering ‘‘Language’”’ 


Our especially esteemed English con- 
temporary, The Electrical Review, refer- 
ring to the slovenly writing in a certain 
technical book, recently said: 

“It is not to be expected that in a book 
for use in the shops writing of a stand- 
ard equal to that of Lord Morley should 
be found. We do think, however, that 
the literary engineer might be a little more 
literary without being less of an engi- 
neer.” With this mildly expressed com- 
ment we heartily agree, though we are 
inclined to regret that our British fellow- 
scribe was too polite to say all that he 
really thought. 

It is doubtful if the engineering student 
is hampered by any other one thing as 
much as he is by careless writing, or 
worse, on the part of technical writers. 
Here are a few samples, taken at random 
from recent publications: 

“The engine works on the four-stroke 
cycle, but gives a working stroke in each 
cylinder, once every revolution.” 

“The coal burned in the boiler is the 
largest item of expense * * * *” 

“The generating equipment comprises 
three 60-cycle three-phase turbines, of 
2000 kilowatts each.” 

“Laminated fields are employed * * * 
* * * The fields are of strap copper 
wound on edge * * *” 

Absolute accuracy of expression and 
purity of diction are neither expected nor 
necessary; but a writer who can’t or 
won’t do better than the foregoing ex- 
amples should either put his manuscript 
through the hands of a competent editor 
or use it to kindle fires. 








It has frequently been discovered that 
a jet of steam under the grates will pre- 
vent the formation of large clinkers and 
great credit is assumed by the discoverer. 
It is the intense heat of the fire that melts 
the incombustible in the fuel into a 
species of slag. If there is little heat 
there will be few clinkers. But to burn 
coal to make steam with which to reduce 
furnace temperatures seems to be some- 
what short of the highest attainment in 
economical coal burning. 








A representative of Power called at the 
broker’s office where stock in the Carbonic 
Engine and Power Company has been for 
sale and attempted to buy some stock, but 
was informed that the company had found 
they were mistaken with regard to Mr. 
Carroll and the value of his invention and 
had given up its exploitation. 








Noncompression-Johnson seems_ to 
have some pretty heavy backers. Have 


you read what Professor Dwelshauvers- 
Dery and Chief Engineer Isherwood have 
to say about the subject? 
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Rate of Radiation 


If a pipe is heated to 212 degrees, does 
the rate at which it gives off heat de- 
pend on what is inside the pipe keeping 
the iron at that temperature ? 

H. D. E. 

The rate of radiation depends on the 
difference of temperature between the 
pipe and the surrounding medium. With 
the pipe at a constant temperature the 
more nearly the surrounding medium ap- 
proaches that temperature the less will 
be the radiation. 








Temperature of Steam Next to 
Pipe 
Will not a pipe containing superheated 
steam have a film of saturated steam next 
the pipe so that the iron will be at 
almost exactly the same temperature as 
though the pipe contained only saturated 
steam, and give off heat at the same rate ? 
A. R. G. 
As the steam next to the pipe gives up 
its heat there may be a region of slightly 
lower temperature near the surface of 
the pipe, but how much lower this tem- 
perature is or whether it is lower at 
all, no one can say. 








Currents from a Three-phase 
Generator 


Does a three-phase generator deliver 
three currents, or are there two currents 
in two of the wires which combine in 
the third wire ? 

M. K. J. 

Three distinct currents are “generated,” 
and these combine with each other either 
in the generator armature winding or in 
the line wires, according to whether the 
armature is “star” or “delta” connected. 








Pressure Required to Lift Valve 


In an air compressor having spring-dis- 
charge valve, holding the valve to the 
seat with a pressure of 25 pounds and a 
pressure of 100 pounds in the receiver, 
what pressure will it take to lift the 
valve P 

i. Gd. 

Multiply the area of the opening under 
the valve in square inches by the pres- 
sure on the valve. To the product add the 
pressure of the spring, 25 pounds, and the 
weight of the valve if it is opened ver- 
tically upward and divide the sum by the 
area of the opening. This will give the 
pressure per square inch necessary to 
raise the valve. 
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Questions are not answered 
unless accompanied by the 
name and address of the 
inquirer. This page is for 
you when stuck—use it. 
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Thickness of Boiler Shells 


How can we determine the thickness of 
boiler plate to be used for any diameter 
of boiler for any pressure ? 

C. W. A. 

The required thickness may be found 
by using the formula 

PFR 
=F 
in which 
T = Thickness of sheet. 
P = Working pressure. 
F = Factor of safety. 
R= Radius of shell. 
S = Tensile strength of sheet. 
E = Strength of seam. 








Tensile Strength 
What is meant by the expression, ten- 
sile strength per square inch? 
U.S. W. 
It means the load or pull that is neces- 
sary to separate a bar or piece of the 
material named, having a cross-sectional 
area of one square inch. 








Heating Surface of Corrugated 
Flue 


How can the heating surface of a cor- 

rugated flue be figured? 
A. M. 

Multiply the average diameter of the 
flue in feet by its length in feet and the 
product by 4.93. For ordinary boiler 
horsepower calculations it is close enough 
to multiply the product of the diameter 
and length by 5. 








Engine Running Under 


Which way does an engine turn when 

it “runs under”? 
F. B. 

Standing at the cylinder and looking 
toward the flywheel, if the top of the 
wheel moves toward the observer the 
engine is said to run under; in the other 
direction it is running over. 


Duplex Pump Cushion Valves 


How can I set the cushion valves on 
a duplex pump and know that they are 
set right before I start the pump ? 

Fr. ...2. 

You cannot, as the amount of cushion 
needed will depend upon the load on the 
pump, the speed at which it works and 
the steam pressure. Experiment only will 
tell when they are right, and if right for 
one set of conditions they may be entirely 
wrong for another. 


Temperature of Steam Pipes 


Will a pipe be hotter or cooler if it 
contains superheated steam than if it 
contained saturated steam at the same 
pressure ? 











M. A. B. 

By definition, superheated steam is 
‘steam that has a temperature higher than 
that due to its pressure. Therefore, if the 
steam is superheated, the pipe containing 
it must have a temperature above that 
of a pipe containing saturated steam at 
the same pressure. 








Changing Receiver Pressure 

How can I change the receiver pres- 
sure on a compound Corliss engine from 
a lower to a higher pressure? For in- 
stance, if I am carrying 10 pounds re- 
ceiver pressure and wish to change it to 
15 pounds, do I change the valve gear 
on the high-pressure cylinder so as to 
give a later cutoff and on the low-pres- 
sure cylinder so as to cut off earlier in 
the stroke? I wish to do this without 
changing the sped of the engine. 

| ee 

The receiver pressure is increased or 
diminished by lengthening or shortening 
the cutoff on the low-pressure cylinder 
only. To attempt it by altering the length 
of the knockoff rods on the high-pres- 
sure cylinder would throw the governor out 
of adjustment, possibly to a dangerous de- 
gree and would cause but little change 
in the receiver pressure. 








Location of Fusible Plug 


Will you please tell me where the fuse 
plug is located in a Babcock & Wilcox 
water-tube boiler? 

E. G. W. 

In the Babcock & Wilcox boiler the 
fusible plug is placed in the upper drum, 
not less than 6 inches above the bot- 
tom of the drum and over the first pass 
of the products of combustion and must 
project through the sheet not less than 
1 inch. 
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Ridgway Four Valve Engine 

Appreciating the demand for a side- 
crank engine of four-valve construction 
embodying the maximum economy as well 
as reliability in service, the Ridgway 
Dynamo and Engine Company, Ridgway, 
Penn., has recently brought out a new 
line of engines the salient features of 
which are shown in the accompanying 
illustrations. 

The frames of the new engine are of 
the box-section type with bored guides of 
large diameter. Main bearings are fitted 
with quarter boxes adjusted horizontally 
with wedges and vertically by varying the 
position of the bearing cap, the parts sub- 
ject to wear being removable without 
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is known to be absolutely square with 
the shaft, being finished on the same 
centers. In testing the alinement it is 
done by calipering the distance between 

















Fic. 1. 


dismantling the engine. Another feature 
which differs from usual construction is 
the crosshead. This has a body of cast 
steel and-heavy shoes of cast iron, which 
are easily adjusted. Four hollow bolts 
pass through the crosshead body and in- 
side of these bolts are placed the cap 
bolts which hold the shoe firmly. By 
means of a locknut on these bolts the 
bottom shoe may be adjusted at any de- 
sired point and fixed firmly in position. 
Two ribs extending from the crosshead fit 
snugly into the shoes and prevent any end 
play of the latter. If desired, the con- 
struction is such that shims may be placed 
under the crosshead in addition to the 
adjustment provided by the cap bolts. 

A handy feature of the engine is the 
arrangement for checking alinement. On 
the inside of the crank case are three 
reference surfaces or spot marks, finished 
when the main bearing is machined. The 
crank disk is also finished after the crank 
has been forced on the shaft, so that it 


RipGwAY SIDE-CRANK CROSS-COMPOUND FouR-VALVE ENGINE 


any one of the spots and the crank disk 
and turning through 180 degrees and 
checking the distance. After this is done 
at all three spot marks and the distances 


suitable oil ducts arranged for this pur- 
pose. At the crank end of the crosshead 
guide, which latter is isolated from the 
cylinder by a sectional diaphragm, there 
is a well cast in the frame into which 


all oil and water must flow before 
reaching the crank case. This  fur- 
nishes a settling chamber where im- 


purities are precipitated and the water 
is drawn out through a goose-neck drain. 
This well being removed from the heat 
of the cylinder gives the oil an opportunity 
of cooling before being used again for 
lubrication. An automatic system of gravity 
feed and circulating pump is supplied 
when ordered. 

The striking feature of the engine and 
the one embodying the most novel de- 
parture from ordinary designs is found 
in the valve gear. It will be noted in 
Fig. 3 that each valve has a valve rod 
connecting it with a gear box, so called, 
fastened to the main body of the frame. 
The exhaust valves are actuated by a 
fixed eccentric through the medium of a 
double bell crank upon which is attached 
the connections for the exhaust-valve rods. 
This construction gives the same action 
as if a wristplate were used, but has the 
effect of concentrating the valve gear at 
one point and accomplishes its purpose 
with the minimum of parts. The steam 
valves connect through a system of toggle 
joints with the governor eccentric, in such 
a manner that the action when opening 
and closing is extremely rapid, and the 
valve is at rest at other times. Fig. 4 
shows the gear box in detail, from which 
the construction will be readily under- 
stood. In this gear all bearings are lined 
with bronze and are adjustable. The parts 
of the gear are accessible through the 
top of the gear box for adjustment and 
inspection, and by removing the top half 
of the box the entire gear is laid bare 
for repairs when necessary. The toggle 

















Fic. 2. ENGINE FRAME OF Box SECTION TYPE 


are found to be equal, the engine is 

known to be in proper alinement. 
Splash lubrication is ordinarily em- 

ployed, the crank case being inclosed and 


joints consisting of outside and inside 
arms and shafts are all in one piece and 
the connections are made with hardened 
and ground-steel pins and links with 
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wedge adjustment for taking up wear. 
The entire gear runs in a bath of oil and 
is noiseless in Operation. Fig. 4 shows 
ne action of the gear at two different 
positions, one at mid-stroke and the other 
at one of its extreme points of travel. 
The peculiar construction insures that the 
opening and closing of the valves will oc- 
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with a single port in the cylinder, and 
have the minimum of lap, thus requiring 
little power in moving when under steam. 
Fig. 5 is a sectional view of the cylinder 
showing the double-ported action of both 
steam and exhaust valves and also the 
construction of the piston. As the steam 
valves fit perfectly their bushings, some 

















Fic. 3. RIDGWAY VALVE 


cur at the time of maximum velocity and 
that the opposite valve will remain at 
rest during the major portion of the un- 
balanced period. A surprisingly small 
movement of the steam valves is neces- 


GEAR AT CLOSE RANGE 


other means of relieving the cylinder of 
condensation must be provided than the 
ordinary one of allowing the steam valves 
to raise against the steam pressure. This 
is accomplished by providing a cored 








1185 


lowest point in the most logical manner. 
The valves are all made of minimum 
diameter to decrease the power required 
to move them under pressure, it being 
one of the objects of the design to reduce 
to the minimum the power required to 
operate the valve gear, thus reducing the 
amount of wear. All valve-gear connec- 

















Fic. 6. STEAM AND EXHAUST VALVES 


tions are adjusted with wedges or split 
bushings and are lubricated with grease 
cups, the cups, wherever possible, being 
placed in the center of motion so that 
they may be easily operated and refilled 




















Fic. 4. DETAILS OF STEAM VALVE GEAR 


Sary to get full port opening. The valves 
themselves are ground to fit in a remov- 
able bushing as shown in Fig. 5, and 
are reversible. They are also symmetrical 
in shape, which minimizes all tendency 
to warping and leakage due to the tem- 
perature of the steam. The construction 
is such that the valves are double-ported 


passage at the end of each exhaust valve, 
connecting with the exhaust-valve bonnet, 
into which are screwed the relief valves, 
so that before the valve is closed to 
the exhaust the passage is open and re- 
mains open to. the relief valves as long 
as the exhaust valve itself is shut. By 
this method the cylinder is drained at its 


Fic, 5. CROSS-SECTION OF RIDGWAY FOUR-VALVE CYLINDER 


while the engine is in service. An in- 
teresting feature of the cylinder con- 
struction is found in the fact that there 
are no bridges cast over the steam or 
exhaust ports as in ordinary practice. 
This removes all uncertainty in regard to 
shrinkage strains in the casting at this 
point. In place of the narrow bridges of 
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cast iron, strong screw bolts conveniently 
spaced are inserted in the cylinder to 
take up the tension due to pressure on 
the cylinder head. 

The governor is of the Ridgway centrif- 
ugal, inertia type, with the governor arm 

















Fic. 7. RipGwAY GOVERNOR WITH DASH- 
POT AND BALANCE WEIGHT ON 
GOVERNOR ARM 


supported on a roller bearing working ina 
hardened and ground steel bushing. An oil 
dashpot with loosely fitting piston, and 

















Fic. 8. DETAILS OF STEAM BONNET 


bypass with needle valve, regulates the 
sensitiveness of the governor, another 
feature of which is the additional weight 
placed opposite the eccentric. This not 
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Details of the engine have been thought 
out with great care. The throttle valve 
is provided with a bleeder which is con- 
nected to the steam chest and also with 
the indicator piping so that the engine can 
be warmed up and steam may be turned 
into either end of the cylinder at will. 
Other features are fully as complete. The 
valve bonnets have the merit of unusual 
accessibility. Fig. 8 shows the construc- 
tion of one of these bonnets, the open- 
ing required for packing being unusually 
ample and the outboard bearing providing 
a substantial support for the valve rod. 
The pistons are cast hollow, heavily 
ribbed, and are provided with a ring of 
antifriction metal, on each side of which 
is a cast-iron snap ring of special de- 
sign. The main outboard bearing con- 
sists of a babbitted bushing resting on a 





June 28, 1910. 


increase the water circulation in this type 
of boiler and maintain an even tempera- 
ture throughout the whole mass, but they 
have failed, due to imperfection of one 
kind or another. 

The Wheeler circulating device, illus- 
trated and described herewith, produces 
the desired results independently of any 
energy in the boiler itself, and is posi- 
tive in action. The illustrations show 
the simplicity of the device. 

It is attached to the manhole of a boiler, 
as shown, and its application does not in 
any way necessitate alterations to the 
boiler, or even to an extent of an addi- 
tional bolt or screw, as the circulator is 
carried by the manhole cover, of which 
it forms a part, and is easily removed and 
replaced with little trouble. 

The circulator consists of a shaft carry- 

















CIRCULATING DEVICE 


ball-and-socket joint, which is self-alin- 
ing. These engines are given a rigid shop 
test under load before shipping and have 


_ shown unusual economy as a result of 


their careful design. 








Circulating Device for Scotch 
Marine Boiler 


Owing to the construction of Scotch 
marine boilers the circulation of the water 
is not as free as in water-tube and re- 
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Fic. 9. PISTON AND RoD, SHOWING ANTIFRICTION METAL AND SNAP RINGS 


only balances the latter but has a gyro- 
scopic action which holds the eccentric 
in its proper plane and steadies the ac- 
tion of the valve gear. Fig. 7 illustrates 
the simplicity of the assembled governor. 


turn-tubular boilers. Consequently, if 
care is not taken in getting up steam, 
when the water is cold, there is danger 
of causing leaky joints. 

Many devices have been developed to 


ing a small propeller on one end and a 
sprocket or belt pulley on the opposite 
end. Where the shaft passes through 
the manhole cover, an ordinary stuffing 
box is employed, and the whole device 
is held in place with the usual bolts that 
secure the manhole plate to the boiler. 

Lubrication of the shaft is maintained 
by the use of a grooved bushing carrying 
the lubricant. It requires about 1/16 
horsepower to drive the circulator. This 
device has been patented by Edwin J. 
Wheeler, Y. W. C. A. building, Schermer- 
horn street, Brooklyn, N. Y. 








According to the Electrician the Berlin 
electricity works have recently published 
some figures showing the saving in the 
cost of oil due to the displacement of 
reciprocating engines by steam turbines. 
In the fiscal year 1905-1906, when the 
first turbines were erected, there were 
required 554,514 pounds of cylinder oil, 
and 206,373 pounds of engine oil. The 
output of the station for the year in ques- 
tion was 166,865,122 kilowatt-hours. In 
the fiscal year 1909-1910, the output of 
the station was about 210,000,000 kilo 
watt-hours, but owing to the fact that the 
station is now operated entirely by stean 
turbines, the consumption of cylinder oi 
was only 103,400 pounds, and of engin¢ 
oil also 103,400 pounds. 
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Ohio State N. A. S. E. Con- 
vention 


Hamilton entertained the delegates to 
the Ohio State convention of the National 
Association of Stationary Engineers, June 
16, 17 and 18. Introductory exercises 
were held at the K. of P. hall, where, after 
invocation by Rev. S. B. Hiley, Mayor Abe 
Rothwell welcomed the delegates to the 
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license law, will be thoroughly equipped 
in these matters. 

Officers for the ensuing year were 
elected as follows: Harry Ejichorn, of 
Columbus No. 38, president; J. J. Cough- 
lan, of Hamilton No. 4, vice-president; 
Joseph J. Ahlers, of Cincinnati No. 2, 
secretary; J. E. Radigan, of Cleveland 
No. 5, treasurer; Casper Geise, of Del- 
phos No. 51, conductor; William Long, of 
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wound up with a picnic for visitors and 
delegates at Ohlinger’s grove, on Satur- 
day afternoon. 

Supplymen were liberally represented, 
the following firms having booths in ex- 
hibit hall: 

Albany Lubricating Company, V. D. 
Anderson Company, American Steam 


Gauge and Valve Manufacturing Com- 
pany, Anchor Packing Company, Arm- 











OHIO STATE DELEGATES AND VISITORS AT HAMILTON 


city. F. H. Yeager, of Cincinnati, re- 
sponded in behalf of the association. An- 
other address by John Fahrenbach, of 
Cincinnati, which contained much valu- 
able advice to the delegates, was entitled 
“Legislation.” Mr. Fahrenbach spoke from 
long experience in these matters, having 








Toledo No. 3, doorkeeper, and E. F. Syn- 
nett, of Dayton No. 37, State deputy, the 
latter being reélected. 

Entertainment for the visitors was 
lavishly provided, a notable feature being 
an automobile ride around the city, ending 
up at the plant of the Hooven-Owens- 


strong Manufacturing Company, Arrow 
Boiler Compound Company, Brownell 
Company, Crandall Packing Company, 
Dearborn Drug and Chemical Works, 
Fairbanks Company, Garlock Packing 
Company, Greene, Tweed & Co., Hawk- 
eye Compound Company, Hooven-Owens- 


PHOTOGRAPH OF THE DELEGATES TO THE PENNSYLVANIA N. A. S. E. STATE CONVENTION, WHICH 
ARRIVED Too LATE TO APPEAR WITH THE REPORT 


been identified with legislative affairs of 
the National Association of Stationary 
Engineers in Ohio from the beginning. It 
is desired by the association to pass a 
boiler-inspection law, and when this is 
done, Ohio, which now has a successful 


Rentschler Company, where they were 
given the freedom of the shops and had 
the opportunity of inspecting some very 
large engines under course of construc- 
tion. Dancing and theater parties were 
also features of the social program, which 


Rentschler Company, Indian Refining Oil 
Company, International Acheson Graphite 
Company, Jenkins Brothers, H. W. Johns- 
Manville Company, Keystone Lubricating 
Company, Lagonda Manufacturing Com- 
pany, Limbert Successful Flue Blower 
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Company, Lunkenheimer Company, 
George W. Lord Company, Charles H. 
Moore Oil Company, McLeod-Henry 
Company, Murdock Manufacturing and 
Supply Company, F. W. Niebling Com- 
pany, Platt Iron Works, Peerless Rubber 
Manufacturing Company, William Powell 
Company, POWER AND THE ENGINEER, 
Practical Engineer, John A. Roebling 
Sons Company, Southern’ Engineer, 
Under-Feed Stoker Company of America, 
Victor Rubber Company, John L. Walker 
Company, D. T. Williams Valve Company 
and G. A. Weigel Company. 


NEW PUBLICATIONS 




















TWENTIETH CENTURY HANDBCOK FOR 
STEAM ENGINEERS AND ELECTRICIANS, 
WITH QUESTIONS AND ANSWERS. By 
Calvin F. Swingle. Published by 
Frederick J. Drake & Co., Chicago, 
Ill. 1481 pages, 634x4™%4; flexible 
leather, flap cover. Price, $3. 

This is a revised and enlarged edition 
of the author’s effort to produce a hand- 
book that would meet the wants of the 
working engineer and electrician. There 
have been additions made to the text in 
nearly every chapter and several new sub- 
jects have been introduced, including air 
compressors, elevators, hydraulic belt and 
electric, gas engines, steam turbines and 
the design, construction and erection of 
steam machinery. 

Each chapter is followed by a list of 
pertinent questions accompanied with con- 
cise answers. There are nearly 700 illus- 
trations and the work is fully indexed. 








SELF-TAUGHT MECHANICAL DRAWING AND 
ELEMENTARY MACHINE DESIGN. By 
F. L. Sylvester and Erick Oberg. Nor- 
man W. Henley Publishing Com- 
pany, New York. 333 pages; 5x74 
inches; cloth. Price, $2. 

A treatise intended primarily to aid the 
young draftsman in obtaining a sound 
knowledge of the fundamentals of me- 
chanical drawing and machine design. 
The work is arranged and written in such 
a manner as to make self-study possible. 

The first chapter is devoted to the sub- 
ject of instruments and drawing materials 
and contains a number of those useful 
hints, so necessary at the start, toward 
the making of a successful draftsman. 
Constructive problems in geometry and 
projection are next taken up and the 
principles of mechanics and trigonometry 
are stated, with enough problems in appli- 
cation to afford an intelligent understand- 
ing. No attempt has been made to go 
into the finer points of machine design 
but chapters on the strength of material, 
gearing, shafting, pulleys, flywheels and 
cams give a working knowledge of the 
subject. 

One point of criticism might be made; 
that, the rather poor quality of paper 


POWER AND THE ENGINEER 


used makes the reading difficult in some 
places. 








THE Sipe Ru_e. By J. J. Clark, Techni- 
cal Supply Company, Scranton, 
Penn. 62 pages, 434x634 inches; 
Cloth. Price, 50 cents net. 

Despite the fact that there are nu- 
merous books on the slide rule, the author 
thinks that none existed before his effort 
was printed, which was couched in 
language sufficiently plain that it could 
be easily understood by one of ordinary 
mental equipment. 

Beginning in section 10, with “‘Accord- 
ing to the theory of exponents, the pro- 
duct of a number having an exponent, 
and the same number having a different 
(or an equal) exponent is equal to this 
same number affected by an exponent 
equal to the sum of the exponents,” the 
book is not any more free from involved 
sentences and obscure references than 
other books on the same subject. 

The first nine sections show in a clear 
manner how addition or subtraction is 
performed by adjusting two identical 
linear scales so that the results may be 
read off without going through the mental 
process of the operation. Had the author 
followed these sections with a description 
of the manner in which a similar manipu- 
lation of two logarithmic scales would 
give the product or quotient of two num- 
bers and had he left an explanation of 
the principle involved for later elucida- 
tion, greater clearness would have been 
secured and the value of the book to 
the beginner would have been greatly 
increased. 

The author’s suggestions regarding the 
selection and care of a slide rule, given 
in sections 67 and 68, are valuable. 

It is probable that this book will be 
of greater worth to those who have had 
a preparation in higher mathematics than 
to those who have a knowledge of only 
the common branches of the subject. 








SOCIETY NOTES 








The fifteenth annual convention of the 
Massachusetts State Association, National 
Association of Stationary Engineers, will 
convene at Runels’ hall, Merrimack 
square, Lowell, Mass., on July 7, 8 and 9. 
The committee from Lowell No. 17 which 
has charge of the arrangements, has 
worked hard for the success of the con- 
vention and from all indications the larg. 
est number of delegates, guests and ex- 
hibitors that have ever attended any State 
convention will be present. Space in the 
large exhibition hall has practically all 
been taken. The halls for the conven- 
tion and the exhibition are located in the 
center of the city where all lines of elec- 
tric cars entering the city center, thus 
making it very convenient for visitors 
from nearby cities who come by trolley. 
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The Richardson hote!, directly opposite 
the depot, has been selected as State 
headquarters. All inward-bound cars 
pessing the door, go direct to the halls. 
An interesting program has been pre- 
pared and the “bunch” will be present to 
see that everyone has a good time. 








Annual Report of Westing- 
house Company 


On June 21 the annual meeting of 
the stockholders of the Westinghouse Ma- 
chine Company was held in East Pitts- 
burg. The following extract from the re- 
port of Haskins & Sells, certified public 


accountants, may be of interest: 


Average annual net income avyail- 
able for interest and divi- 
dends, or for capital accounts 
for the eight years ended 
pe a ee |: are $720,543.78 

Average annual net income avail- 
able for interest and _ divi- 
dends, or for capital accounts, 
for the five years ended 
MERPEM BL, BO1OS.. <.ckc ec 6c00ic 

Average annual net income avail- 
able for interest and_ divi- 
dends, or for capital accounts, 
for the period from April 1, 
1903, to March 31, 1910, ex- 
clusive of the years ended 
March 31, 1908 and 1909.... 


736,719.05 


841,149.86 


The two fiscal years eliminated cover 
a period of general business depression 
and of the receivership and reorganiza- 
tion of the company. 

New income available for inter- 


est and dividends, or for capi- 
tal accounts, for the year 


ended March 31, 1910....... 875,845.33 
Net income available for inter- 

est and dividends, or for cap- 

ital accounts, for the quarter 

ended March 31, 1910, $330,- 

286.38, or at the rate per 

de RAD pn Geter aie $1,321,145.52 


It is of interest to note that the orders 
received for shop product during the fiscal 
year just closed, ending March 31, 1910, 
aggregated $5,123,612.52, an increase of 
$2,322,536.88, or 83 per cent., as com- 
pared with $2,801,075.64 during the pre- 
vious fiscal year; that the billing in shop 
product for the fiscal year amounted to 
$4,065,618.74, an increase of $1,309,- 
912.94, or 48 per cent., as compared with 
$2,755,705.80 during the previous year; 
and that the net addition to surplus after 
deducting depreciation and _ interest 
charges (excluding the amount written 
off for an investment in a subsidiary com- 
pany manufacturing storage batteries, 
which was liquidated during the year) is 
$429,566.61, as compared with a loss of 
$228,123.54 during the previous year, a 
betterment over the previous year of 
$657,690.15. 








Compressed air for signaling from the 
bottom of shafts to the hoisting-engine 
room at the surface is used at the Moodna 
pressure tunnel of the Catskill aqueduct. 
An air pipe extends up the shaft and into 
a cylinder alongside of the hoist runner; 
in this cylinder is a metal piston or 
plunger which strikes against a gong 
when pressure is applied. 
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NEW INVENTIONS 


PRIME MOVERS 
FLUID TURBINE. 
Lynn, Mass., and 








ELASTIC 
Loewenstein, 


Louis C. 
Leonard H. 


Dyer, Greenwich, Conn., assignors to General 
Electric Company, a Corporation of New 
York. 960,357. 

INTERNAL COMBUSTION ENGINE. 


Charles A. Bennett, Dover, N. J. 
ELASTIC FLUID TU RBINE. 

Boyer, Harrisburg, Penn. 960,260. 
GAS-ENGINE CYLINDER. Fred 

Norton, Youngstown, Ohio. 960,385. 


960,254. 
Oram A. 


IXlmer 


WIND MOTOR. Abel W. Pickering, Jop- 
lin, Mo., assignor of one-sixth to Alva A. 
Russell, one-sixth to Thomas A. Moon, and 
one-sixth to W. Roscoe Haughawout, Joplin, 
Mo. 960,394. 

STEAM ENGINE. Herbert L. Thompson, 
Elgin, Ill. 960,438. 

GAS ENGINE. Archibald Burnett, Phoenix, 
British Columbia, Canada. 960,498. 

ROTARY ENGINE. Bert Dorris, Bloom- 
field, Ind. 960,516. 

INTERNAL COMBUSTION ENGINE. John 
E. Gilson, Port Washington, Wis., assignor 
to Gilson Manufacturing Company, Vort 
Washington, Wis. 960,536. 

TURBINE. William F. Wegner, New York, 
N. Y., assignor to Stephen T. Williams, New 
York, N. Y. 960,747. 

ENGINE. William E. Blair, Bay City, 
Mich. 960,797. 

HYDRAULIC MOTOR. George B. French, 
Fremont, Neb. 960,876. 

GAS ENGINE. _David Walter Lyon, Ala- 
meda, Cal. 960,978. 

ROTARY ENGINE. Newell H. Motsinger, 
Greensburg, Penn. 960,990. 

ROTARY ENGINE. Newell H. Motsinger, 
Greensburg, Penn. 960,991. 

ROTARY ENGINE. > H. Motsinger, 
Greensburg, Penn. 960 

ROTARY ENGINE. ‘Newell H. Motsinger, 
Greensburg, Penn. 960,993. 

ROTARY ENGINE. Newell H. Motsinger, 
Greensburg, Penn. 960,994. 

ROTARY MOTOR. George R. Riggs, Alle- 
gheny, Penn. 961,017. 

ROTARY ENGINE. Anatol J. Savoie, 
Glencoe, La. 961,026. 

ELASTIC FLUID TURBINE. Giuseppe 
Selluzzo, Milan, Italy. 961,067. 


GAS ENGINE. Carl G. Sprado, Milwaukee, 
Wis., assignor to Allis-Chalmers Company, 
Milwaukee, Wis., a Corporation of New Jer- 
sey. 961,079. 

LOW-PRESSURE STEAM TURBINE.  Jo- 
hann F. M. Patitz, Milwaukee, Wis., assignor 
to Allis-Chalmers Company, Milwaukee, Wis.. 
a Corporation of New Jersey. 


BOILERS, FURNACES AND GAS 
PRODUCERS 
HYDROCARBON GAS BURNER. Leo F. 

Millard, Whitewater, Wis. 960,336. 


FURNACE. Jacob Weintz. Cleveland, Ohio, 
assignor to the Strong, Carlisle & Hammond 


Company, Cleveland, Ohio, a Corporation of 


Ohio. 960,463. 

OIl. BURNER. Robert A. Bright, Jack- 
sonville, Fla. 960,491. 

CRUDE-OIL BURNE ri eee 3. A. Tatil, 


Baton Rouge, La. 960 
HYDROCARBON BU oll 
man, Detroit, Mich. 960,722. 
CRUDE-OIL BURNER. Charles Shaeffer, 
Paris, Tex. 961,030. 
STEAM BOILER. 
Ill. 961,082. 


Louis A. Sher- 


James Buyhers, Casey, 


POWER PLANT AUXILIARIES AND 
APPLIANCES 


PUMP GOVERNOR. Telesphore J. Beau- 
dette, Los Angeles, Cal. 960,249. 
EVERGENCY GOVERNING MECHANISM 


FOR TURBINES. Frederic R. C. Boyd, Lynn, 


Mass., assignor to General Electric Company, 
a Corporation of New York. 960,259. 
RATE -INDICATING DEVICE FOR 
FLUIDS. Frederick N. Connet, Providence, 
R. I. 960,275. 
VALVE. John A. Deasy, Detroit, Mich. 
960.280. 


EMERGENCY GOVERNING MECHANISM 


FOR TURBINES. Edgar F. Dutton. Sche- 
nectady. N. Y., assignor to General Electric 


Company, a Corporation of New York. 960,289. 


PRESSURE-RET.IEF VALVE. Jackson W. 
Foster, Jacksonville, Fla.. assignor of one- 
half to Albert Endel and one-fourth to Walter 
C. Warrington, Jacksonville, Fla. 960,302. 
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COMBINED PIPE COUPLING AND 
VALVE. — N. Goodall, Portsmouth, N. H., 
and Frank 8. Head, Stoneham, Mass. 960, 309. 

STOP AND WASTE COCK. Thomas B. 
Hensey, Adrian, Mich. 960,323. ' 

SPEED INDICATOR. ye May Hud- 
son, New York, N. Y. 960,32 

ROTARY PUMP. George = Keller and 
Edward C. Goetz, Portsmouth, Ohio. 960,329. 

LUBRICATING DEVICE. Thomas G. Kin- 
eaid, Connellsville, Penn. 960,341. 

BELT TIGHTENER. Arthur F. Kwis, 
_——— Ohio, assignor to Allis-Chalmers 

Company, a Corporation of New Jersey, and 
the Bullock Electric es Company, 


a Corporation of Ohio. 960,: 
GOVERNOR. Nathaniel ‘Oey Win- 
throp, Mass. 960,358. 
FEED-WATER HEATING APPLIANCE. 
Carl J. Mellin, Schenectady, N. assignor 
+ American Locomotive Company, New York, 
N. Y., a Corporation of New York. 960,364. 
SEPARATOR. Josef Muchka, Vienna, Aus- 


tria-Hungary. 960,374 

EMERGENCY GOVERNOR. 
uelson, Rugby, England, 
Electric Company, a 
York. 960,411. 

CONDENSER. William Schwanhausser, 
New York, N. Y., assignor to Henry R. Worth- 
ington, New York, N. Y., a Corporation of 
New Jersey. 960,417. 

STARTER FOR HYDROCARBON EN- 
GINES. Odilon Brisbois, Chicago, Ill, as- 
signor to Automatic Starter Company, Chi- 
eago, Ill., a Corporation of Illinois. 960,493. 

BOILER-TUBE CLEANER. Edward J. 
Buckmaster, Laurel Hill, N. Y. 960,496. 

PUMP. Frank Negley, Alameda, 
960,575. 


VALVE. 
960,605. 


Frederick Sam- 
assignor to General 
Corporation of New 


Cal. 


Marion Warren, Rochester, N. Y. 


ELECTRICAL INVENTIONS AND AP- 


PLICATIONS 


AERIAL ELECTRIC CABLE. Carl 
Egner, Stockholm, and Reinhold’  Frithiof 
Fredriksson, Gothenburg, Sweden. 960,291. 

ELECTRIC SWITCH. Edward M. Hew- 
lett, Schenectady, N. Y., assignor to General 
aan ha Company, a Corporation of New York. 
960,324. 


Emil 


ELECTROPNEUMATIC AIR-BRAKE SYS- 
TEM. George Macloskie, Schenectady, N. Y., 
assignor to General Electric Company, New 
York, N. Y. 960,361. 

INSULATION JOINT. Andrew McLean, 
Detroit, Mich. 960,377. 

DYNAMO ELECTRIC MACHINE. Jakob 


E. Noeggerath, Schenectady, N. Y., 
to General Electric 
of New York. 960,¢ 
ELECTRIC umaven. 
Boyce, Toronto, Ontario, 
DYNAMO ELECTRIC MACHINE. Louis 
E. Underwood, Lynn, Mass., assignor to Gen- 
eral Electric Company, a Corporation of New 
York. 960,449. 
POWER OPERATED 
CUIT BREAKER. Herbert W. 
wood, Ohio, assignor to the 
Manufacturing Company, 
Ohio. 960,504. 
MULTIPLE-VOLTAGE 
OR CONTROL. 


assignor 
Company, a Corporation 


James Charles 
Canada. 960,409. 


SWITCH OR CIR- 
Cheney, Nor- 
Bullock Electric 
a Corporation of 


SYSTEM OF MOT- 
Herbert W. Cheney, Mil 
waukee, Wis., assignor to Allis-Chalmers Com 
pany, a Corporation of New Jersey. 960,505 
ELECTRIC ACCUMULATOR. Leon Mar- 
seille, Paris, and Paul Gouin, Levallois-Per- 
ret, France. 960,567. 
ELECTRIC SWITCH 
CENT LAMP CIRCUITS. William Black- 
nell Crossland, De Soto, Mo. 960,626. 
ELECTRIC VALVE CONTROLLER. Alon 
zo T. Wilson, Des Moines, Iowa, assignor of 
one-half to William Hi. Nicholas, Des Moines, 


FOR INCANDES- 


Iowa. 960,757. 

ELECTRIC FURNACE. gr natiens F. 
Baily, Alliance, Ohio. 960.77 

ELECTRIC FURNACE. Sod W. Evans, 
Belleville, Ontario, Canada. 960,862. 

ALTERNATING-CURRENT MOTOR. Va- 


lere Alfred Flynn, London, England. 960,881. 


FUSE FOR ELECTRICAL CIRCUITS. Sam- 
uel M. Kintner, Pittsburg, Penn., and Girard 
B. Rosenblatt, New York, N. Y., assignors to 
Westinghouse Electric and Manufacturing 
ameasy. a Corporation of Pennsylvania. 
PS bs Pea rd eae 


MAGNETIC CLUTCH. Frederick Ripon 
Martin and Oswald -piraae Shepherd, Lon- 
don, England. 959,569 


SWITCH FOR INCANDESCENT LAMPS. 


James A. Mebane, South Boston, Va. 959,572. 
ELECTRIC VALVE. Frank N. Roehrich, 


Jersey City. N. J.. 


assignor to George P. 
roll, Bridgeport, 


Conn. 959,609. 


Car- 
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ENGINEERING SOCIETIES 








AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 


Pres., George Westinghouse; sec., Calvin 
W. Rice, Engineering Societies building, 29 
West 39th St., New York. Monthly meetings 
in New York City. 

NATIONAL ELECTRIC LIGHT 
ASSOCIATION 
Pres., W. W. Freeman, Brooklyn, N. Y.; 


eee... T.. C. 
New York. 


Martin, 33 West Thirty-ninth St.. 


AMERICAN SOCIETY OF 
ENGINEERS 

_ Pres., Engineer-in-Chief Hutch I. Cone, 

, N.; sec. and treas., Lieutenant Henry C. 

Dinger, U. 8S. N.,. Bureau of Steam Engineer- 
ing, Navy Department, Washington, D. C. 


BOILER M ary FACTURERS’ 
ASSOCIATION 

Meier, 11 Broadway, New 
Farasey, cor. 37th St. and 

Cleveland, O. 


NAVAL 





AMERICAN 


Pres., E. D. 
York: see., J. D. 
Erie Railway, 


WESTERN SOCIETY OF ENGINEERS 


Pres., J. W. Alvord; sec., J. H. Warder, 
1735 Monadnock Block, Chicago, II. 


ENGINEERS’ SOCIETY OF 

PENNSYLVANIA 

Pres., E. K. Morse; sec., E. K. 

building, Pittsburg, Penn. 
3d Tuesdays. 


WESTERN 


Hiles, Oliver 
Meetings 1st and 


INSTITUTE OF 
ENGINEERS 
Pres., L. B. Stillwell; see., 

33 W. Thirty-ninth St., New 

monthly, excepting bette and 


AMERICAN ELECTRICAL 
Ralph W. Pope, 
York. Meetings 
August. 





AMERICAN SOCIETY OF 
VENTILATING 


HEATING 
ENGINEERS. 


AND 


Pres., Prof. J. D. Hoffman; sec., William M. 
Mackay, P. O. Box 1818, New York City. 
Next semi-annual meeting, St. Louis, Mo. 
June 380 and July 1, 1910. 

NATIONAL ASSOCIATION OF STATION- 


ARY ENGINEERS 
William J. Reynolds, Hoboken, N. J.; 
sec., . W. Raven, 325 Dearborn = street, 
rn Ill. Next convention, Rochester. 
N. Y., September, 1910. 


Pres., 





CRAFTSMEN 
ENGINEERS 
Grand Worthy Chief, W. 8S. Cadwell, Chi- 
cago, Ill.; sec., Thomas H. Jones, 244 Eighth 
street, N. E., Washington, D. C. Next con- 
vention, Buffalo, N. Y., August 2-5, 1910. 


ORDER OF 
NEERS 


UNIVERSAL COUNCIL OF 





AMERICAN STEAM ENGI- 
Supr. Chief Engr., 
delphia, Pa.; Supr. 
Wetzler, 753 N. 
phia, Pa. Next 
June, 1911. 


Frederick Markoe, Phila- 
Cor. Engr., William S. 
Forty-fourth St., Philadel- 
meeting at Philadelphia, 


NATIONAL MARINE ENGINEERS BENE- 
FICIAL ASSOCIATIONS. 

Pres., William F. Yates, New York, N. Y. 
sec., George A. Grubb, 1040 Dakin street, cht 
cago, Ill. Next meeting, St. Louis, Mo., Jan- 
uary 16-21, 1911. 


OHIO SOCIETY OF MECHANICAL ELEC- 
TRICAL AND STEAM ENGINEERS 
Pres... O. F. Rabbe: sec. and treas., Prof. 
F. E. Sanborn, Ohio State University, Colum- 
bus, Ohio. 


INTERNATIONAL MASTER BOILER 
MAKERS’ ASSOCIATION 


_Pres.. A. N. Lucas; sec., Harry D. Vaught, 
95 Liberty street, New York. Next meeting 
at Omaha, Neb., May, 1911. 


INTERNATIONAL UNION OF STEAM 
ENGINEERS 


Pres., Matt. Comerford; sec., Robert A. McKe 
606 Main St., Peoria, TIl. Next t convention, 
Denver, Colo., September, 1910 

NATIONAL DISTRICT JTRATING AS- 

SOCTATIO 
Pres., G. W. Wright. <a Md.; sec. 


and treas., D. L. Gaskill, Greenville, 0. 
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§ with the Ad. Editor 




















A New England manufacturer 
recently said to an advertising so- 
licitor for POWER AND THE ENGI- 
NEER, “I believe that my new 
machine is one of the best on earth 








A department for subscrib- 
ers edited by the adver- 
tising service department 
of Power and the Engineer. — 


When a manufacturer trademarks 
a machine he sets upon it the seal 
of his belief in it. 

Then he spends thousands to ad- 
vertise it with the belief that the 
















for its purpose. It is the result 

of years of thought and work. 
But it has just one defect,— 
a slight one comparatively, 
but enough to make it a poor 
advertising proposition. 


“1 could sell many of them 
through your paper, but they 
wouldn’t stay sold. That 
little defect would develop 
shortly and my money and 
effort would have been wasted. 





“I couldn’t get a single re- 

peat order nor an order through 

the recommendation of a user; and you know as well 

as I do that my advertising would prove a failure unless 
my goods made good. 


“When I have remedied that defect, you can gamble 
I'll be with you. 


“But I can’t afford to put our trademark on this 
machine and advertise it, because it has not yet 
reached the standard which our trademark represents.” 


There’s an illuminating point in those remarks for 
every buyer of power-plant machinery and equipment. 


When a manufacturer adopts and advertises a 
trademark he guards it jealously. For him it pos- 
sesses a living, breathing personality —an individuality. 

It is himself—his aims, his objects, 
his ideals. 


He knows that, properly adver- 
tised and lived up to, that trade 
mark becomes the most valuable 
asset in his business. 


He knows that, once well known 
and established, the ‘‘ good-will’ 
represented by that trademark 
will bring a greater price than his 
factory, his equipment, his office 
furniture, the office cat and the 
office boy combined. 





If you doubt that, try to buy the right to do busi- 
ness as jewellers and silversmiths under the name of 
Tiffany & Co. 


Their enormous stock of precious stones, their 
objects of silver and gold are not worth one part of 
the value of the simple firm name. 








repeat orders will pay him for his 
advertising investment. 


He knows the machine from A to Izzard—how 
it will work under all manner of conditions. 


This development work is costly to him, but he 
knows it is necessary. 


So he tries it out, works over it, experiments in all 
directions until he knows it is right. 


Then he advertises. 


Under these circumstances is it to be wondered at 
that goods continuously advertised are reliable? 


Or can there be any doubt that it pays to read 
advertisements and buy advertised goods? 


A trademark is not necessarily a picture nor a 


‘“‘slogan,’”’ nor does it necessarily, in the sense we 
refer to it, have to bear the word ‘‘ Trademark.” 


It may be just the name of the firm. 


Honest firms are not putting their name onto dis- 
honest goods. 


And dishonest firms are not doing much advertising. 
They can’t. 


Suppose, for instance, that a concern advertising 
in POWER were, through some oversight on the part 
of their advertising writer, to make a technical mis- 
statement in their advertisement. 


How long would it take the well informed, lynx- 
eyed readers of POWER to discover the error and flood 
the editorial department with letters? 


We know be- 
cause it has hap- 
pened. 





And advertisers 
know it too. None 
of them is looking 
for such unfavor- 
able publicity. 


The “white 
light that beats 
upon a throne” 
isn’t a circum- 


stance to the flooding brilliancy surrounding advertised 
goods. 


It is your measure of protection when you go into 
the market to buy. 









